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PREFACE. 



In presenting this Work to the public, the Autlior 
has to bespeak the indulgence of certain classes of 
individuals, whose anticipated gratification he can 
only hope to have partially succeeded in realizing : 
lie alludes to those who may happen to be profes- 
sionally engaged in any of the branches of science 
or business touched upon in the following pages. 
Should it, therefore, be discovered that the writer 
of this treatise is neither a Geologist, a Collier, 
nor a Coal Merchant, the harshness of criticism 
may surely be deprecated, until some one avowedly 
possessing such threefold qualification shall compile 
a volume better adapted than the present for po- 
pular instruction, and more accurately conformable 
to the present state of knowledge in reference to 
the various matters discussed. 



That the subject is an interesting one, few per- 
sons, it may be presumed, will deny : indeed, this 
fact is abundantly illustrated by the importance 
attached to disquisitions on one branch of it, by 



geological writei'a — to aiiotlier of its beaiings, by 
the legislatui'e — and to the tliirtl, by the whole 
community : for tlie origin and position of our 
stores of fossil fnel liave abundantly exercised the 
learning of the first class ; the regulation of its 
vend at home and abroad, the attention of the 
second ; and Uie economical application of it, is 
confessedly of transcendent importance to the third 
class — comprising, as it also does, both the others. 

On these grounds, the writer — whose literary 
avocations have brought him into contact with 
cognate inquiries, and who, on other accounts, may 
perhaps be allowed to presume he is not quite 
unqualified for the task — thought that a compre- 
hensive but somewliat compendious notice of the 
whole subject, as announced in the title-page, and 
arranged as a sort of monograph, whUe it would 
he convenient and useful for the library in general, 
could hardly fail to be acceptable to many persons 
who, without wishing to push their inquiries into 
those voluminous publications through which the 
matter lies scattered, much less who think of em- 
barking capital in the coal trade on the credit of 
any literary recommendation, might nevertheless be 
glad to meet with a succinct description of what 
has been done in the various depai'tments, and the 
bearing of which is actually so important. 



Changing the person, and adopting Ibe senlinieut 
of Mr. Williams, who, in 1 789, published at Edin- 
burgh a Natural Hislory of the Mineral Kingdom, 
written in a quaint and prolix style, — " I am really 
concerned for llie honour of the coal : it ia an in- 
teresting subject, especially in Britain ;" — I cannot, 
however, entirely adopt the next member of the 
sentence, correct as it may have been half a cen- 
tury ago — " and, as very little to the purpose has 
been said about it hitherto, that I know of, I 
i-eckon the subject my own, and therefore," adds 
our author, •' I wish to be its faithful historian." 
Entertaining, as I have done, this laudable wish, 
and having laboured — surely not without some 
success — to reidize it in these pages, 1 cannot 
I justly complain either of a paucity of materials, or 
of those not being to the purpose : my only appre- 
hension is, lest I may have been unfortunate enough 
in some instances to have overlooked, or unsatis- 
factorily to have exhibited, such a^ were the most 
excellent. 
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INTRODUCTORY— FIRE AND FUEL. 

Fire — Tls obvious properties — Corpuscular and un- 
diUalory theories — Sources of Fire— The Sun — 
laghtning — Chemical action — Notices of the pro- 
duction of Fire by friction — Uses of Fire — In 
connexion with Religion — For cidinary purposes 
— For promoling personal comfort — Jn the (dera- 
tions of Metallurgy and the Arts — Agents or sup- 
porters of Combustion — Bituminous and animal 
substances, or products — Dung and Sea-rveed — 
Peat, Wood, and Mineral Fuels. 

r IRE, according to the old writers, is one of the 
four primary qualities or conditions of matter, or in 
other worda, that elementary substance which has 
the property of devouring other bodies, — the other 
three elements, according to the ancient theory, being 
air, earth, and water ; to speak more philosophically, it 
is that subtle substance by pervasion with which bodies 
are rendered hot to the touch, and, if previously solid, 
become at a certain tempemture fluid, and are after- 
wards eitlier carried off in vapour or melted into 
glass : or by the application of which, fluids, as com- 
monly spoken of, are rarefied into vapour. In the most 



ordinary sense, Fire is understood to mean matter in 
a state of combustion or incandescence : and it is 
in this acceptation more particularly, that the term is 
used in the present work. During the eighteenth 
century, the supposed general principle of heat, or 
inflammability, was called phlogistion, a term invented 
to suit the theory of Stalil, which assumed and thus 
designated such principle, as a constituent element 
of all combustibles. But Lavoisier, who died in 
1794, introduced a new theory, depending on the 
existence of what is called caloric, a denomination 
universally adopted by modem chemists. It assumes 
that combustion is caused by the combination of the 
oxygen of the atmosphere, not with hydrogen, or with 
the imaginary substance of phlogistion, but with the 
combustible itself, and that in such combination light 
and heat are produced.* It would be out of place in 
a work like tlie present, to enter into any lengthened 
investigation of the nature of this agency to which 
the phenomena of light and heat are ascribed ; or in 
what respects it seems to fail to account for some 
existing facts. It may be remarked, however, that 
by one class of theorists, heat has been hypotlietically 
regarded as a fluid of inappreciable tenuity, whose 
paiticles are endowed with indefinite ideo-repulsive 
powers, and whicli, by their distribution in various 
proportions among the particles of ponderable matter, 
modify cohesive attraction, giving birth to the three 
general forms of gaseous, liquid, and solid.f Another 
class of philosophers, among whom ranks the cele- 
brated Sir Humphrey Davy, have doubted the sepa- 
rate entity of a calorific matter, and have adduced 

• LRrdner's Trealise on HfBt, p. 36S. f Dr. ['re. 



THEOHIES OF HEAT. 

evidence to shew that the phenomena might rather he 
referred to a vihratory or iuteatinal motion of the par- 
ticles of common matter. Under no circnmstances, 
notwithstanding that philosophers have paid the mi- 
nutest attention to the snbject, does it appear that the 
communication oC heat has ever been found to make 
any appreciable addition to the gravity of the matter 
pervaded by it, which, if it were a substance sui gene- 
ris, we might be led to expect. Dr. Lardner, how- 
ever, remai'ks that " the matenal theory has the ad- 
vantage of offering an easily intelligible explanation 
of the phenomena of heat, so far as it is at all appli- 
cable or satisfactory. On the other hand, the vibra- 
tory theory i-s involved ill the difficulty of requiring 
more acute powers of mind to apprehend its force, or 
even to understand any of its applications. Indeed, 
it would scarcely admit of full exposition without the 
use of the language and symbols of the higher Ma- 
thematics ; hut, perliaps, the strongest support which 
the vibratory theory can derive, is from tlie facts 
which render it probable tliat light and heat are iden- 
tical. If," adds the Doctor, " the identity of heat 
and light be admitted, then the question of the nature 
of heat is removed to that of light, respecting which 
two theories have been proposed, precisely similar to 
those of heat; viz., the coi-puscular and the undula- 
tory theories. Both of these theories serve to explain 
the bulk of optical plienomena ; but some effects, 
discovered by modern investigation in physical optics, 
are considered to be more satisfactorily explained by 
the nndulatory theory ; the question, however, re- 
unsettled,"* From an examination of these 
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4 FIRE AND FUEL. 

and other theories, euough will be learued to shew 
how little room there is to pronounce dogmatic deci- 
sions on the abstract nature of heat. But, as Dr. 
Ure juatly remarks — if the source of the cause be 
still involved in mystery, many of its properties and 
effects have been ascertained, and skilfully applied 
to thq cultivation of science and the uses of life. 

The primary sources of fire are very various in 
tlieir technical sub-diviaions : they may, however, be 
generally included in the following distribution, com- 
prising those that may he tenned natural, as well as 
those that are artificial: — 1. The Sun. — 3. Light- 
ning. — 3. Chemical combinations. — 4. Friction or 
collision. 

1. The most obvions source of igneous action with 
which mankind has always been familiar, is un- 
doubtedly that orb from whence our earth is indebted 
for light and heat. It is not, indeed, probable that 
the earliest fires kindled by tlie progenitors of the 
human race were derived immeiUately from this lu- 
minary — as they could not be acquainted with the 
method of collecting its rays by the burning glass, 
nor of concentrating them by the concave mirror : it 
is now, however, well known, that in some parts of 
the world vegetable and other matters may be in a 
state of dryness and inflammability, suflicient to allow 
them to become ignited by the mere action of the 
solar heat upon them. 

2. Lightning, although happily for mankind not a 
common agent of terrestrial inflammation, is much 
less rarely so than the sun. Wlule the instances of 
combustion through the influence of a coup de soleil 
strike us as uncommon, not a year passes but we 
hear of the fatal or destructive consequences of what 




SOURCES OF FIRB. 
IB called, with equal poetry aud trutli, by llie common 
people, the *' falling of tlie thnndcrbolt ;" and al- 
though a sudden consumption, torrefactiou, or at 
least piercing, of the object stricken, ia the more 
usual phenomenon, yet the works of man, forests, 
and even beds of coal, are sometimes set on fire by 
the electric flash. 

3. The most remarkable, active, and violent local 
sources of fire on the large scale of nature are, how- 
ever, those vast magazines of chemical action — vol- 
canoes. At what period man first became acquainted 
with the outbreaks of these tremendous laboratories 
of nature, or how nearly lie at fii'st approached them, 
we do not know : we have, however, accounts of 
eruptions which date from a very remote antiquity ; 
and, according to some theorists, these reservoirs of 
central fire are coeval with the present for-mation of 
our planet — the earth being, in fact, according to 
Whiston, an extinct comet, the crust of which has 
cooled down to its present temperature, while the 
core is still in a state of fusion. Akin to this notion, 
is the theory of that class of geologists called the 
Flutonists, who contend that the gi'eater dislocations 
of the various strata of wliich, so far as we know, the 
earth is composed, and the various combinations into 
which these have obviously entered witli each otlier, 
are attributable to igneous action, in opposition to 
the Neptnnists, or disciples of Werner, who pretend 
that water has been the priacipal agent in the pro- 
duction of those phenomena which it is in the pro- 
vince of the geologist to investigate and classify. To 
say nothing of those scientific contrivances by means 
of which Modern Chemistry has furnished the world 
with BO many sources from which fire may be derived, 



it is well kuowii that sulphureous or bituminous ex- 
halations, or what may be called " fountains of fire," 
exist in various parts of the world ; and although the 
matter of these gaseous vents is more frequently in- 
flamed by art, yet there seems no reason to doubt 
but that they may have been occasionally lighted by 
a concurrence of natural causes, and even have offered 
to man some of the earliest opportunities for transfer- 
ring ignition to a more substantial pabulum ; as well 
as afforded those flames, at which was very early 
lighted the torch of superstitiou . 

4. As, however, we find that the process of pro- 
curing fire by many savage nations at this day is by 
rubbing two pieces of dry wood together nntil they 
inflame by the friction, so we may presume that this 
would be the original method resorted to for the arti- 
ficial procuration of fire in the first ages of the worid. 
Tiiis effect, indeed, if we may believe ancient authors, 
has sometimes been produced by the operation of 
natural causes, and that too on a large scale : for they 
tell us of the conflagration of forests by the violent 
rubbing together of the tall trunks of resinous trees 
during strong winds.* Tlie quaint old French poet, 
Du Bartus, who found a most doggerel English 
translator in Joshua Sylvester, at the beginning 
of the reign of James I., has, in his " Devine Weeks 



• Conditgraiiuag from tlia cause sUuded lo, ippeikr to be far from ancoin- 
man in some parU of Indie. TIih Rev. H. Csntiter, descnbing a fire 
vhlchEtrept up the aides oflbe mDUQlaina skirtiiig tbe Coadusr Gbaul, near 
Caleulla, CormiDg a aea of fire la the eilenl of Bereral miles, informs us, that 
"this Biriting phonomenft is ool hy anj means untommon, ami is ac- 
counted ibrbj the larger hamboos, as (hey are ivaTed by Ihe vind, emitting 
iira from their hard eIobsj slema through Ihe liolpnce of their rriciion, and 
tbuB spreading destruction ibrough the mouiitwn forests.'' — Oriental Annual, 
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and Works," a curious passage describing " how the 
first man invented fire, f(yr the use of himself and his 
posterity," The passage ia prolix ; but the fancy 
which represents Adiim and Eve as approaching so 
nearlj the invention of the tinder-bos, has throira an 
air of singularity over tlie story, sufficient to repay its 
perusal. Our first Parents having been cast out of 
Paradise, liad, according to tlie poet, made them- 
selves a dwelling ; — 

" Yet fire ihey lack't : but lo, ihe windea that whistle 
Amid the groiies, bo oft ihe Laurell iustle 
Against the Mulberv, that their angry claps 
Co kindle Qre that burns the neigbbotir cops. 

When Adam saw a ruddy vapour lise 
In glowing streams ; ostund with fear he flyes, 
it follows him, vntil a united pluin 
The greedy fury of the flame restrain : 
Then back he turns, and comniitig somwhat uigher 
The kindled ahmbs, perceiving that the fire 
Dries his dank cloallies, his colour doth refreab. 
And unbcQums his sinews and his flesh ; 
By th' vnbumt end a. good big brand he takes. 
And hying home a lire he quickly makes. 
And still maintains it till the starry twins' 
Celestial breath another fire begiua. 

But Winter being coinm again it griev'd him, 
T' have lost so fondly what so much reliev'd him. 
Trying a. thousand ways, sitli now no more 
The iustling trees his domage would restore. 

While, elsewhere musing, one day he sat down 
Vpon a steep rock's craggy forked crown, 
A foaming beast come toward him he spies. 
Within whose head stood burning coals for eyes : 
Then snddainly with boisterous arm he throwes 
'A bnobbie £int that hummetli as it goes ; 

I the beast, th' il-aimed flint-shaft grounding 
Against the rock, and on il oft rebounding, 
iShivers to cinders, whence there issued 
&Dall sparks of fire no sooner bom tlian dead. 




J 



FIRR AND FUBL. 

'I"his liu]ipy chance made Adaui leap for glee. 
And quiddy calling bis cold conipanie. 
In his left hand a shining flint he locks. 
Which with another in his right he knocks 
So yp and down, that Tron) the coldest slone 
At every Btroak small fiery sparkles shone. 
Then with the dry leaves of a withered hay 
The which together handsomely ihey lay. 
They Inke the falling iire, which like a sun 
Shines cleer and siiioakless in the leaf begun. 
Etc, kneeling down, with hand her head snslaining. 
And on the low ground with lier elbow leaning. 
Blows with her mouth : and with her genile blowing 
Stirs np the heat, that from the dark leaves glowing. 
Kindles the reed, and ihen that hollow kix 
First fires the small, and ihey the greater sticks." 

The accounts given by Cook and othei- cirettni- 
navigators, of the method practised hy the Soutli Sea 
Islanders for obtaining fii-e by friction) have been 
abundantly verified by recent voyagers. The follow- 
ing exceedingly intelligible description of the pro- 
cess as practised at Tahite, is from the " Journal of 
Voyages and Travels by the Rev. Daniel Tyerman 
and George Bennet, Esq. in the South Sea Islands, 
&c." compiled by Mr. Montgomery. " We had 
an opportunity," say the Journalists, " of observing 
the simple and ingenious process by which the island- 
ers obtain fire. A man took a piece of dry purau 
wood, twelve inches long, and two thick. With 
another stick of the same tree, sharpened to a point, 
and held with both his liands, at an angle of about 
45", he rubbed the fonner gently, as it lay on the 
ground, till he had scratched a groove in it several 
iqches long. Then continuing the same operation, 
but pressing the point harder upon the loner piece, 
and increasing the velocity of the motion, some brown 
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dust was soon formed williin the groove, aud collected 
at one end. lu a few seconds smoke was appai'eut, 
and the dust was ignited. Tlie spark was tlieu im- 
mediately conveyed into a fiiiger-liole opened in a 
handful of dry grass. The man blew upon it, and 
waving the tuft in the air, the grass was quickly in a 
fiame. The whole experiment did not occupy more 
than two minutes,"* 

Various as are the sources from which fire may be 
obtained, the puq>oses to which it has been applied 
are incouceivably more diversified. To enumerate 
all these purposes would be impossible : it may, how- 
ever, be interesting to mention the heads, to one or 
other of which most of the objects in lighting up 
artificial fires may be referred : — 

I. In connexion with Rchgion : 

II. For culinary purposes; 

III. For promoting personal comfort by means 
of warmth : and 

IV. For the various operations of Metallurgy 
and the Arts. 

I. Under the first of these heada we are called 
upon to notice the application of fire for a purpose 
infinitely different from the three that follow, and 
also to recognise a derivation of the element not in 
the slightest degree referable to any of the before- 
mentioned sources ; — we allude to the consuming of 
the animal sacrifices under the Patriarchal and Mo- 
saic institutions of the Old Testament, by " fire from 

* Other BUlborilies describe the plan as couEieiing in giving a npid ao- 
Ijan to B pointrd stick, in tbe mBDiier vt a vertical Bplndlei by neithoi 
method, howevi;r, does it appear llial Europoana have been able lu eHecl 
thai which they se.w the eavagpi so readily accompliBb, 
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heaven." It is probable that the fire which was kept 
buruing on the altars in the Temple at Jerusalem was 
so derived,* as the element visibly descended and 
consumed tlie sacrifice when the Lord made a 
covenant with Abraham, when Moses dedicated the 
Tabernacle, and when Solomon dedicated the Temple : 
it was always considered sacred, and the ofieriug with 
'* strange fire" was considered an abomination in the 
sight of Jehovah. Besides its important application 
as an auxiliary in the Hebrew sacrifiture, fire became 
an object of actual worship with severiU Gentile na- 
tions in the East. Tlie Chaldeans accounted it a 
divinity ; and in the province of Babylon there was 
a city called Ur, or of fire, consecrated to tliis usage. 
The Persians also adored God under the similitude 
of fire, because it is fire that gives motion to e^ery 
thing in Nature : they bad temples called Pyrcea, or 
fire temples, set apait for the preservation of the 
sacred element. The priests among the Persian fire- 
worshippers are called Ghebers, and a splendid chap- 
ter is devoted to the subject of theii' mysteries in 
Moore's exquisite poem of " LaUa Rookh." They 
are said to have fires at present subsisting among 
them that have been burning several thousand years.-f 
In Old Rome, fire was worshipped in honour of the 
goddess Vesta, and virgins called vestals were ap- 

• CathDlic wrilers tell us, tbat on Good Friday ao intenjiclion ensufd in 
tbe Romiah Churuh, and bU lbs firea were toiolly exLinguisbcd. Consii- 
qiienlly, it was usual to provide cburooal on Kaster eve, for renewing Ibo 
fires on Easter da; ; vbea, bowever, they nere kindled again, it nas done 
by elemental fire produced by fliol and sleel, and Dot Tram unbaliowod em- 
bers. From tbia &rs, tbo Paschal taper was also ligbted. 

f So supersliliously do tbe Farseee regard the element of fire, tbat iT a 
confiagration brealcs out, instead of endeavoaring to queneb it Kitb water, 
tbey pull down tbe bouses liable to be consumed, tbat tbe fire may go out 
for nam of combuBtible matter la feed iL In tbelr temples tbey keep fires 
ef lbs muit coatly needs conslaDtly burning. 
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pointed to keep it up. Other nations,* as the Gauls, 
and some of the aboiigiual American tribes, paid 
TBueration to fire. 

II. Tlie earliest application of fire for civil or do- 
mestic uses, would undonbtedly be in the cooking of 
victuals : for no nation has hitherto heen discovered 
in such a state of barbarism as to be unacquainted 
with the arts of procuring aud the culinary applica- 
tion of fii'e. Man, indeed, among many other whim- 
sical definitions of the genus Homo, lias been called 
" afirc-makiug animal," because it has been asserted 
that he of all creatures is capable of procuring, keep- 
ing up, and turning to account factitious combustion. 
Although lighting fii-es aud waving brands are among 
the means adopted to frighten away wild beasts from 
the presence of man, many of the inferior animals 
are known to be exceedingly fond of artificial 
warmth ; but they have no instincts conformable (o 
the means of procuiing it for themselves. Even 
apes, the most sagacious imitatoi's of the actions of 
man, fond as they generally are of basking near a 
fii-e, appear to have no instinct which leads them to 
rake together the embers, or add more fuel to prevent 
it from expiring. This may be regarded as an obvi- 
ously wise arrangement of Providence; for had that 
mischievous disposition which so commonly charac- 



• Among the Hindoos, a, greal Dumber of mystical earemonieE and invo- 
cstioni are rererred to Parati as the regem of fire. This Atd kingis, liow- 
BTer, more commoul; vuiBbipped under ibe came of Agni ; and tbo follaw- 
ing, Kcoording la the inglilulloQS of Menu, is ood of the caminan Brsbmioi- 
cal inyocadoDB of that deity ; — " Fire! Seven are tby fuels; seven thy 
tonguea; eeven thy holy sagesj seven tb; beloicd abodos; seven vays do 
SQ SBOriGcea norsbip Ihse) iby sources are seven; may Ihie oblalioD ba 
efficacious !" An explanation of this mysteiioua passage has been given by 
Colebroolie, in bis Essay nn Ihe Relijpoas Ceremaiilei at lbs HindoDB, 
in the seventh vdIuvb of thi^ " Asiatic KeBearihcs." 
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terisea the Simta species, been exteudt'd to a foud- 
ness for playing with ignited matters, tlie conse- 
quences might have been disastrous indeed; for 
what meddlesome monkey wouhl not have been lia- 
ble, could he have picked up a lighted brand, to 
have become the Erostratus of his own particular 
forest !* 

III. Tlie use of fire for the purpose of promoting 
personal comfort, by raising the temperature of some 
portion of the surrounding atmosphere, although co 
extensive with its application to the cooking of vic- 
tuals in our own and several other countries, is never- 
theless by no means of so common occurrence in 
tropical and other warm climates. In Nortliern 
Europe, Asia, and America, the amount of fuel con- 
sumed for tliis purpose alone is prodigious ; and, cer- 
tainly, no where more than in England, is the luxury 
of what are called " good fires" carried to an extent 
which, independently of other considerations, renders 
the subject discussed in the following pages one of 
paramount importance in a commercial, as well as 
physical, point of view. Every dwelling-house in 
the kingdom, however small or poor — and, it may 
be added, nearly every temple of religion, as well as 
every shop, mill, and manufactory — each has its ap- 
propriate apparatus for keeping up internal warmth, 
and is for the most part thus linked to the Importance 
of the coal trade. It modifies, indeed, but does not 



■ It baa iudBBil been said, tliat ihe Mil moDkeyB ot Borneo and Sumatra 
not onl; lie dona nilb plenBuce round any ancidcnlal fire ia (belt wooda, 
" but," it is added, " Ibej are arriwed to Ihal degree of remon, Ihel know 
ledge of causation, tbal tbey thrust inia the remainiDE fire the half burnt 
ends of the branches, I o preieot Its going out." The reaiit; vl this Tact, 
BBpecially as connected with " lhal ImoBicdge of causatioo" which is juM 
mentioned, appears di 
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WARMTH, AND SMELTING. 
destroy, the importance of this connectioD, w)iether 
the modern modes adopted for heating be regarded 
as consisting of any of the innumerable varieties of 
stoves, hot-air vessels, steam machines, or the more 
recent contrivances for warming apartments by means 
of pipes circulating water in a state of ebullition — all 
are dependent upon the combustion of more or less 
of ignited matter in the state of fuel. 

IV. The most important application of fire, how- 
ever, is in the smelting of ores, the working of me- 
tals, and the carrying forwards those chemical opera^ 
tions on a large scale, for which Great Britain and 
several other countries are so celebrated. The know- 
ledge of the effect of heat in separating metallic par- 
ticles from the earthy or other masses in which they 
might be found embedded, is of the highest antiquity ; . 
and from the days of Tubal Cain, " the fii^t instruc- 
tor of all artificers in iron and brass," to the present 
time, mankind have attached increasing importance 
to metallurgic operations, and to the arts depending 
thereupon. And, not only from the records of the 
earliest ages, hut from almost every section of the 
globe inhabited by man, whether in a savage or a 
civilized state, we derive fresh materials for evidence 
in illustration of the dominion which human industry 
and ingenuity have sought to cstabUsh over the mi- 
neral kingdom by the agency of tire. Some parti- 
cnlars relative to the different substances used as 
fuel, may appropriately close this Chapter. 

Of the agents of combustion, as defined by the 
strict nomenclature of Modem Chemistry, it is not 
necessary, in Uiis place, to tahe farther notice than 
briefly to remark that some of these four substances — 
oxygen, chlorine, bromine, and iodine — being, almost 
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in every case, one of the two bodies by the combioa- 
tion of which combustion is produced, and the other 
matters with which they severally combine being fai" 
more numerous, the four just mentioned are distin- 
guished, relatively to the phenomena of combustion, 
by the name supporters of combustion ; while the 
other body forming the combination with them, what- 
ever it may be, is called a combustible.* 

Reverting to less scientific phraseology, it may be 
remarked, that, whatever substance is either capable 
of being inflamed, or of remaining in a state of in- 
candescence, may come, in a ceilain sense, under 
the denomination of fuel. Hence, certain liquids, as 
alcohol, oil, &c., with all resinous, bituminous, and 
fatty matters on the one hand ; and on the othet, 
several fossil productions, with tlie intermediate vari- 
eties of sti'ucture, and ligneous bodies in general, may 
be at once referred to, as comprising the classes of 
bodies commonly used as supporters of combustion. 
Inflammable fluids, in any place, are more rarely 
used for tlie production of heat than of light ; and in 
this country, purely bituminous products are almost 
as seldom applied, by themselves, to the purposes of 
firing : in some parts of the world tlie case is widely 
difierent. Large quantities of naphtha are obtained 
on the shores of the Caspian sea ; and the inhabitants 
of Baku, one of its ports, are supplied with no other 
fuel than that obtained from the naphtha and petro- 
leum, mth which the neighbouring country is highly 
impregnated. In the island of Wetoy, and on the 
peninsula of Apcheron, this substance is said to be 
very abundant, supplying immense quantities which 

• r.ardner'a Ttealise on Hfat, p. 355. 
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are carried away.* Tlie itiliabitants of oilier parts 
of the world, in the vicinity of Asplialtum springs, 
have recourse to the like substances for the purposes 
as well of cooking aa of itlumination j for which ob- 
ject, also, the springs of natural gas are sometimes 
economically applied. 

Among some of the eastern nations, the dung of 
the camel and other herbivorous animals is cai-efully 
collected and dried for fuel. A number of curious 
particulars illusti'ative of this fact as regards the Jews, 
are collected by Harmer.f A similar practice formerly 
prevailed in some of the midland counties of this 
kingdom. J 

Animal matter, is sometimes, though rarely, used 
as fuel. The Arabs, liowever, who dwell in that part 
of their country bordering on Egypt, must be re- 
garded as forming in some degree an exception to 
the remark j for they draw no inconsiderable portion 
of the fuel with which they cook their victuals from 
the exhaustless mummy-pits, so often described by 
travellers. The extremely dry state of the bodies, 
and the inflammable nature of the matters with wliich 
they have apparently been saturated, during the pro- 
cess of embalming, render them exceedingly conve- 
nient for the above purpose. We have a still more 
striking instance : wood was formerly so scarce at 
Buenos Ayres, and cattle so plentiful, that sheep were 



* Edin. Phil. Journal, vol. t. 

f It ii rrom tiie soot collected during \,he cambugtlon of this fuel Cbii Ibd 
Egyptians procure sal ammoniac,bj simple sublimatloD. 

X The droppings or the cowb were collected ioto heaps, aai beaten into a, 
ua vith water : then pressed by tile feet into muulds like briabs, by regu- 
r professioaal perEona. called cint If rs (rldddeTs) ; then liried in Ibe sun, 
id slaclied lihe peal, and a dry Marcli for Ihe clat harvest nas considered 
isry dosirable,— JuiimrtI of a Nalnroliit. 



actually driven into the furnaces of lime-kilus, iu 
order to answer the purposes of fuel. This fact could 
Iiardly have been mentioned as crediblej however 
undoubted, if a decree of the King of Spain, prohi- 
biting this barborous custom, were not still preserved 
in the archives of Buenos Ayrea. 

The inhabitants of the sea-coaats, who happen to 
be remote from better fuel, or too poor to obtain it, 
collect sea-weed (Fucus vesiculosus, lAnn.) and such 
like stuff for firing — an indifferent enough material 
for the purpose, as may readily be supposed. In the 
Norman Isles, sea-weed is assiduously gathered by 
the inhabitants, both for fuel and manure : it is called 
in French varech, and in the Jersey dialect " vraic."* 

The most convenient, and happily the most abun- 
dant, kinds of fuel known in this and most civilised 
countries, are peat, dried wood, charcoal, and fossil 
coal, either in the state in which It is raised from the 
mine, or in the condition of coke. The history of 
peat, as immediately coming within the design of 
the present work, will form the subject of the next 
Chapter ; while wood fuel will be subsequently ad- 
verted to, in connection with those vicissitudes to 
which the iron and other trades in this country were 
exposed, during their transition from a dependence 
upon our decaying forests, to those inexhaustible 
depositories of coal, descriptions of the history, work- 
ing, and commercial importance of which can scarcely 
fail to impart a lively interest to the ensuing pages. 



■ The ssRsan of collecting Ibia snbs^tate Tor cool and firewood is made a 
eauon oF menimenl in Jene; i ihs limee of vraickiog are appointed b; the 
iiland legislaiaie, and (ben multiludes of carlB, boraei, biwla, and vr^cliers 
cOTsr the beach, the rocks, and the vater. — IngWi" Chamel Mmdi,'' vol. i, 
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GEOLOGICAL THEORIES. 

Interesting cliaracler of Geological Science — Extent 
qfhitoivledge required Jbr successful investigation — 
Controversies and conflicting theories — Important 
connexion between Geology and Revelation — Ques- 
tion of Progressive developement of Species — Hut- 
ton and Werner — Subterranean temperature — Pa- 
roxysmal and Cataclysmal Eras of MM. Beau- 
mont, Brongniart, and Cuvier — Jameson's Remarks 
— Mineral and Mosaical Geologies contrasted — 
Fairkolme — Theoiy of Werner — Tabular view of' 
the positions of Strata — Formations — Gradation of 
Fossils of vegetable origin. 

\. HE science of Geology, a science still in its 
infancy, has been pursued of late yeai's with an ardour 
commensnrate to the importance of its bearings in 
relation to the physical structure of the earth, no less 
than as developing a series of phenomena of the most 
striking and interesting character. Nor is the study 
of this comprehensive subject at present confined in its 
Bcientihc attractions to divines and philosophers on the 
one hand, nor, on the otlier hand, is it left to miners 
and metallurgists alone to estimate its practical im- 



portance. It lias become esscutial to a liberal educa- 
tion, that a man know something of the stratification 
of the globe upon which he lives, and to the fossil 
and mineral riches of which he is so larf^ely indebted. 
Even under the softer designation of an accom- 
plishment, some acquaintance with the principles of 
Geology is not unfrequently acquired by individuals 
of both sexes as a source of elegant intellectual re- 
creation. Formerly, indeed, the few learned men 
who paid attention to this science, if science it could 
then be called, did so, either as the devisers and de- 
fenders of capricious theories, or as the champions or 
opponents of revelation, just as those theories were 
considered favourable or inimical to the Mosaic ac- 
counts of the Creation and the Deluge. To these 
learned controversies it is unnecessary farther to 
allude, as the present remarks are intended merely 
to introduce such a brief glimpse of geological doc- 
trines as may enable the general reader, in some 
degree, to imderstand the relative position of the beds 
of mineral coal among those numerous and diversified 
sti-ata, with which the investigations of art and science 
have made us acquainted. 

The study of Geology in the extended sense, and as 
the subject is treated by recent writers, such as De la 
Beche and Lyell, particularly the latter, whose volu- 
minous work is extremely interesting, — requires a 
comprehensive knowledge of geography, meteorology, 
anatomy, conchology, botany, and natural pliilosophy 
in general. For it is only to persons somewhat con- 
versant witli the manner in which these and numerous 
other branches of physical investigation are made to 
bear upon the modes of accoimting for various phe- 
nomena, discoverable in tiie present and recorded of 
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past states of the earth's crust, that the interest of the 
science can be rendered greatly apparent. The ele- 
vation of mountain-masses, the formation of valleys, 
the recession or encroachment of the sea, the plieno- 
mena of rivers and lakes, the activity of volcanoes, 
thei-mal springs, and the operation of numerous other 
causes, give rise to speculations which call forth the 
moat ample resources of knowledge for their support, 
elucidation, or coiTcction. 

In the developement of plienomena consequent on 
these enquiries, it is certainly not surprising that the 
reverers of the most ancient and autlientic historical 
document in the world, should at all times have felt 
sensibly alive to whatever was put forth as evidence 
on this subject, whether appearing to confirm or to 
oppose the sacred cosmogony of the Book of Genesis. 
It must be admitted, however, that the advocates of 
tlie integrity of the sacred record have sometimes 
committed themselves and their righteous cause, by 
the exercise of a zeal not according to knowledge. 
Their error, to speak of it comprehensively, has been 
twofold : in the first place, they have hastily confided 
the sustentation of the credit of the Mosaic account 
to one plausible hypothesis or another, and tliese fail- 
ing, by the discovery that their foundations were not 
laid in physical facts, the enemies of revelation have 
assumed, still more unwarrantably, that the whole 
fabric of Divine Truth must be one of equal instabi- 
lity : in the second place, they have too often spoken 
and written as if, admitting tlie inspired authenticity 
of a passage, we ai-e compelled to adopt as infallible 
its commonly received interpretation. This is, con- 
fessedly, a delicate point, and one in all disquisitions 
connected with which too great a degree of precaution 
c 2 
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cannot be exercised ; but it miiatbe exeiciseil on the 
part of tbe divine aa well as tbe geologist; for, while 
the latter produces facts, apparently in overwhelming 
abuiidaiice, to shew that certain notions long euter- 
tained may possibly bo nnfounded, and submits that 
the advocates of revelation act nnwisely in forcing 
intei-pretations at variance with phenomena, — the 
former has no right to place an issue of so much im- 
poilauce to mankind as the credibility of the Bible 
History, on the very dangerous presumption that no 
scheme of explanation, no method of recouciling 
seeming discrepancies, sui-passing his own, can ever 
be attained to. 

Let it not be supposed for a moment, from what is 
here said, that it is intended to undervalue the labours 
of those who have souglit to reconcile the modem 
discoveries in Geology with the commonly received 
interpretations of the Mosaic accounts of the creation 
and the deluge j much less to throw any slight on 
the successful efforts of those who have shewn what 
may be accomplished in this way ; nor, least of all, 
let it be imagined that any apprehension is enter- 
tained, as if the testimony of physical phenomena 
can ever be opposed to the spirit of divine revelation, 
A competent authority has declared, that " the facts 
developed by Geology are consistent with the accounts 
of the creation and deluge, as recorded in the Mosaic 
writings."* It is against that presumptive principle 
which strives to make theology and physics, studies 
essentially distinct, the vehicles of pei-petual reprisal, 
that the present caution is directed. 

A passing allusion to the systems of Hutton and 

■ BncMand's Vindicio! Geologicae, 




J 



AGENCIES OF FIRE AND WATER. 

Werner, usually recognised as the Plutonian and the 
Neptunian, from the paramount importance attached 
by the one to the agency of fire, and by the other to 
that of water, in the formation of our globe, has al- 
ready been made in the preceding Chapter. The 
absurd lengths to which aorae of the abettors of these 
conflicting theories have occasionally gone, in deriv- 
ing plausible generalizations from insulated or local 
phenomena, have taught modem geologists a useful 
lesson; and the man would now bethought insane 
who, overlooking the multitudinous examples of the 
undoubted agency of both causes on a large s 
should invoke, for the explanation of all difficulties, 
the genius of either fire or water exclusively. Many 
I of the phenomena of the rocky masses exhibit une- 
quivocal traces of their double origin — in the one 
case of refrigeiutiou from igneous fusion, and in the 
other of concretion from aiiueous solution. While 
some philosophers have assumed, that the central 
nucleus of our globe is in all probability ponderable 
matter in a condition of amazing density, others 
have imagined a cavity filled with water j and an 
American specnlatist believed it to be hollow, and even 
accessible from the extreme north. Wliatever be the 
matter occupying the " centre of our sphere," it may 
be presumed to exist in a state of such prodigious 
compression, as to present conditions little if at all 
analagous to matter in any mode with which we are 
acquainted with it. 

The long-agitated question as to whether the tem- 
perature of our planet increases towards the centre 
or not, has received little illusti-ation from facts : the 
assertion, therefore, that the increment of temperature 
corresponds ou the average to about 1 * Fahrenheit for 
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every seven fatlioms of descent, rests lutlier on theory 
than experience. It must be obvious that thermome- 
trical results obtained in mines, with the utmost pre- 
caution, are very liable to prove fallacious ; — con- 
ducted, however, by skill and experience, they may 
become of importance.* 

With reference to the great outlines of two con- 
flicting geological theories, to which more especial 
attention has been excited of late, it may be briefly 
observed, that one, and that the longest and most 
generally entertained, assumes the creation of the 
matter of our globe to have taken place about six 
thousand years ago ; that in six days, of twenty-four 
hours each,f it was not only modified into terrene, 
aqueous, and aeiial relations, but also replenished 
witli vegetable and animal life ; subsequently to 
which primeval settlement, it has undergone one great 
catastrophe by water ; — and that this, along with the 

• For aaeriesof inleresting BiperimentBof this class, made by John Pliil 
lips, Esq., F.G.S., in oda of Iho deopest mines in (he world, and under ver; 
favourable circumslaDceH, vide London and Edinburgh Phil. Jour. Dec. 1834. 
t The well tnown American Professor Sillimon has put a iiuestion which 
ii Intended as an experimentam crucii for the interpretalioa adverted to. 
" Supposing,'' sajs the Professor, " (bat (here are inhabilenta at the poles of 
the earth, how must ihey undereland the days of the creation ! To them a 
da; of light is six moulhs long, and a night of darkness sis moaths long ; 
and the daj, made op of night and da;, covers a year i and it is a da;, too, 
limited b; mamiug and evening. Such persons, therefore, must suppose, 
upon the literal understanding ot the days of creation, that at least six ;ears 
wara employed upon the work. So also at Iho polar- circles, there is every 
;ear one day — Ihal is, one continued vision of the lun for (venty-foui hours 
and one continued night of lwent;-four hours: while every whore within 
the polar circles, the days and the nights respectively are for six months 
more than twenty fourhours, extending even, as we advance lowarde the 
poles, through Iho time of many of our days and nighls. How are the in- 
habitants of these regions to undersland the week of tho creation, if limited 
to ihfl literal interpretation of the inspired record''' Surel; the above is 
philosophical trifling, to designsile it by no harsher a term. Do the Lap. 
landers ever regard the period of absence of the son daring their winter as 
the measure of their night! 
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operation of causes still going on, ai'e sufficient to 
account for all the plienomeDa observed in the present 
structure of the earth. The other theory, inferring 
from the appearance and situation of certain fossilised 
organic reliqui^, a much higher antiquity as to the 
origin of our planet, admits tlie creation of man, and 
perhaps of the animals which now surround him,* 
at tlie period commonly assigned, and even recog- 
nises the great diluvial event announced in tlie Bible ; 
but it likeivise assumes a progressive developement 
of organised existence, f and contends for a succession 




* It is B roiuBrtiablo circumaliiDCe, and one vhich has baen Iftben as COT- 
raborative o[ the b^potheais of Lbe iransDeDdiuit antii^uitj orMrtaiu deposits 
of the rellquiie of iheiimplest Lypes DfaiiliD&l oi^niiatjon, Ituit (he remains 
of hamui beiuge lire no where found embedded, eien Hmong the reliques of 
I the more perfect mammaHa, aatil we come to the strata of comparatively 
recent origia. SbeletoDS of men, mare or less loutilated, have been fonnd 
in the West ladies, an Iba coast at GuadaEoupe, Odd of these fossil Bkele- 
IDDS is in the Brilisb Museum, and another In the Rofol Cabinet Bt Paris. 
The antiquily of these remBlns has given rise to some disouasioa : but the 
Kblesl geologiste assign them to a modcrt:i era. The rock in which they are 
enclosed is kaowu to be forming daily; it cousisli of minute fragments of 
■bells and corals, incruated with a calcareous cement resembling travertin, 
■Dd altogelber not unliks ibo rod coQglomorato of tba rock of GiDraltar, ho 
fall of the bones of apes, &c. While the absence of buman remains in the 
older strata is admilied, it must not at the same timo be furgolten, Ibal those 
Tenons where the human family Is belie-ved to have originiLled, and over 
irhioh its descendants first spread Ibemaelvea, have heeu little explored by 
geologista. Tbis circumslance bas been dwelt npon by Mr. J.yell, who baa 
alio adverted to the consideration that, as there is no reason why the bones 
of men ahoold, under any circumstaocBs, be lass imperishable than those of 
quadrupeds, with which Ihey are sometimes found well preserved in peaty, 
flnviatile, and other recsnl stnlions, " ne du not diiSpuir of (be discovery of 
mch monuments, whenever those regiutis which have been peopled by man 
ft'om the earliest ages, and which are at tb« same lime the prinBipal Ibeatres 
of Tolconic action, sball be examined by the joint skill of the antiquary and 
the geologist."- i-Wnci/jfe. o/ Geology, ii. 265. 

+ The theory of progressive perfeclBbility baa been most ingeniously and 
indefatigahly carried out by the oelebret«d French naluraliat Lamarck, in his 
Zoological system. Ho remarks, that if we einmine tbs whole series of 
knawD animals, from one extremity to tbe other, when they ore arranged In 
the order of Iheir natural relations, wo find that we may pass progressively, 
or at lean »<lh very few interruptions, from beings of mure simple to tbosaof 
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of catastropbies by lueaus of wbicb tbe primitive 
forma have been overtbrown and entombed many 
thousands of years before the advent of the first 
human paii". Of coui-se, this theory requires us to 
concede, at least, that the fii-at verses of the Mosaic 
account must bear a much looser interpretation than 
that which is usually given to them ; and it is mainly 
to the views taken as to the importance or nou-im- 
portance of such concession, that we must attribute 
the animus of many of the discussious on either side. 
The question is confessedly important ; and even 
Werner himself, whose system is now chiefly recog- 
nised in Europe, is said, on the testimony of one of 
his distinguished disciples,* to have expressed him- 
self, " out of respect for tlie iSacred Scriptures," can- 



more compaand slruoture; and in proporlloii *s the coroplexSly of their 
organizalion iDcreoaes, the number and dignil; of Iheir lacuUies increase 
olio. AnioDg plsnla a, similar approiimalion to a gradusLed scale of being 
it appareoi. TLeteniog to geological phenomena, he aesumc s that the pri- 
meTSl ocean inicBted our planet entirelv, long aflei It became the habilaiion 
of licing beioga, and Ibua he vat inclined to assert the priorily of (he tjpes 
of marine animalB lo thoaa of the teirestrial, and (□ fancy, for example, that 
the lealacea of the ocean existed Bret, uulil some of Iheiu, bj gradaal orolu- 
lion, were " improved'' Inlo Ibose inhabiting the land. " Accordingly, in 
coaformity la these viens, inert mailer iras supposed to have been first en- 
dowed with life ; unUI, iu the ooorse of ages, sensation was saperadded to 
mere lilallty ; sigbt, bearing, and the other Bensea were afterwards required i 
and then inslincl and the nienlal faculliea, until finally, by virtue of the 
lendeooy of things Id progreisine improvemeal, the irrational was developed 
ialD the rational ;"— in eliorl, the ape became a man I This hypothesis of 
tba Iransmutation of apecies is clearly stated and ably exposed in the second 
Tolame of liyell'B PrincipUa of Geology, Adverting Id the almost entire 
absence of the remains of mammiferoue ijuadrupeds in the more ancient 
formatiDns, and particularly to the absence of all traces of " creation's lord," 
Ibis delightful author adds,-" The recent origin of man, and tbe abaence 
of all signs of any rational being ly)ldii]g an analogous relation lo former 
states of Ihe animate world, afi'orda one and tbe only reasonable argument 
in Bupporl of tbe hypothesis cf a progtesaive scheme, but none nhalever in 
favour at Ihe fancied evolution of one species ani of another." 



ANTIQUITY OF MATTER. 

tiou^ly on the question of those deluges and reTolu- 
tions of nature, which some of the German schularB 
of this great master have so boldly called to their aid 
in the solution of the difficulties they met with. 

The indefinite antiquity of the matter of our globe 
has not ouly been contended for by geologists ; — 
divines themselves have leaned to a similar opinion, 
B8 being not Incouslstent with the Mosaic record : of 
this sentiment was the present Bishop of Chester.* 
M. Elie de Beaumont, a celebrated French geologist, 
supposes " that in the history of the earth there have 
been long periods of comparative repose, during 
which the deposition of sedimentary matter has gone 
on in regular continuity ; and there have also been 
short periods of paroxysmal violence during which 
that continuity was broken." The circumstances of 
some of these movements are hinted at ; among the 
rest, " the instantaneous upheaving of great mountain 
masses, which would cause a violent agitation in the 
waters of the sea ; and the rise of the Andes may, 
perhaps, have produced that transient deluge which 
is noticed among the traditions of so many nations." 
This hypothesis of successive revolutions, or " Geog- 
noatic epochs," as they are termed by Brongniart, is 
ably examined by Mr. Lyell, whose opinion is in 

■ " According to llint [tbe Mosaic^ history, ve are bound to ndmlt tIrD.1 
onlj one general deeUuction or revolutioii or tbe globo has taken plooe, since 
(be period of that creation which Moses records, and of which Adam and 
Eve were the first iohaliilanls. The certainly of one event of that liind 
would appear rrom the diacoyery of geologora. even if it were not declared 
by the sacred hiatorian, Bnt we are not called upon to deny the poasihle 
I BXlslence of previons worlde, from the nreck of which oar globe was orgaa- 
[ lod, and the ruins of wbicb are now furniahing mailer to our curiosity, 
labelief of their eci&leDce is indeed conaialont with rational probability, 
A somswhal confirmed by the diacoverlea of astronomers as to the plurality 
—SamneT'i Reeorda of the CrealiJn, voL i,, p. 343, 4tta Edition, 
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favour of the novel theory which accounts for all 
geological pheuouiena on the principle of a reiterated 
recurrence of minor convtilsious, similar to those which 
still occasionally take place,* and their having acted 
through an inconceivably long period of time. Either 
of these schemes calls upon us for too implicit a cre- 
dence ill the exclusion of reasonable causes and re- 
corded events. In reference to the latter theory, Mr. 
Conybeare justly remai'ks, that " historical records, 
and the very nature and physical possibilities of the 
case, alike compel us to dissent entirely from those 
crude and hasty speculations which would assign to 
the causes now in action, the power of producing any 
very material change in. tlie face of tilings ; and whidi 
would refer to these alone, acting under their present 
conditions, aud witli only their present forces, the 
mighty operations which have formed and modified 
our continents."t 

In reference to Cuvier's theory of a succession of 
deluges, and after admitting that many of the phe- 
nomena of diluvial action taking place before our 
eyes may seem to favour such a notion, Mr. Jameson 
remarks, "What has jnst been said does not entitle 
us to admit that the various parts of the earth have 
been from time to time overflowed with water. Yet 

• To those who liappeD not to have seen Mr. Ljell's able work, it may be 
propel to mBalioD, thai, while it is what it professes to be — " aa attempt to 
Bsplaio the former changes of the earth's aorface, bj reference to causes now 
io oiMjralion," in oppositioa la the assumption of a series of eontulsive cata- 
clysms, it, at (he same time, challenges for the various changes adverted lo, 
what will probably be as reiuctaotly couoeded — " an iaBailesimaJ period;" 
ia other words, the author stlempls to prove, " Ibst the minor volcanoes on 
Iho flanks of Etna may, some of tliem, he more tbaa 10,000 years old," and 
quotes with respect the opinion of e. distinguished botanist, " thai some living 
specimens of the Baoba tree at .Africa, and the Taxodiam of Mexico, may 
be 5,000 years old." 

t Geol. Eng aud Wales, p, uxiii. 
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are there other appearances wliich completely indicate 
such a change, namely, beds of coal, and the fossil 
remains of land animals. The carbonisation of roots 
of trees in clefts of rocks, and of marsh plants in peat- 
bogs, which taJies place, as it were, under our own 
immediate observation ; the transitions of bituminous 
wood into pitch-coal, ihe frequent presence of vegeta- 
bles partly converted into coal, in the neighbourhood 
of beds of coal, and wluch are more abundant the 
nearer they aie to these beds; and, finally, the 
chemical nature of coal, which is similar to that of 
vegetables, go to pi-ove the vegetable origin of the 
older aud independent coal formation. 

" Though some fossil vegetables might derive their 
t origin, by being floated to quarters more or less remote 
from their native soil, as we find to be the case in 
I many islauds of tlie South Seas, and on other shores ; 
' on the other hand, neither the breadth and extent of 
beds of coal, nor the erect position in which fossU 
trees and reed plauts are not unfrequeutly found in 
their neighbourhood, coincide with such an explana- 
tion. The plants from which these beds were fonned, 
once stood and grew in the place where they were 
buried ; and from these remains we infer that they 
were entirely land plants, tree-ferns, Lycopodla, and 
other cryptogamia. It also appears undeniable, that 
the land, being once dry, was, during a longer or 
shorter time, covered witli luxuriant vegetation ; that 
it was afterwards overflowed with water, and then 
became diy land again. But was this overflow of 
water produced by a sudden, violent, aud universal 
catastrophe, such as we consider the deluge ? Many 
circumstances leave room for opposite conjecture. If 
it is probable that the older or black coal is of vege- 




table origin, the plants from which it has ong;iiiated, 
must have auifered au iucomparably greater change 
than those of more recent formations. Tlieir compo- 
sition and their texture, aiford evidence of a long 
operation of the fluid in which the changes were pro- 
duced ; and their situation proves that the aubstance 
of the plants, though not entirely dissolved, was yet 
much comminuted, and was kept floating and swim- 
ming, and then precipitated. How can we, in any 
other way, account for the layers of sand-stone and 
slate clay, with which coal regularly alternates, so 
that from oue to sixty alternate beds have been enu- 
merated ? How can we explain the combination of 
mineral coal with slate clay, or account for the ap- 
pearance of bituminous shale, flinty slate, of iron 
pyrites and iron-ore, in the midstof mineral coal itself? 
We do not, however, admit of a repeated uncovering 
and covering of the land with water, and of a renewd 
of vegetation for every particular bed of coal ; far from 
it, for violent inundations exhibit very different phe- 
nomena. These formations, like pure mineral forma- 
tions, bear the evident impress of a lengthened ope- 
ration, and of gentle precipitations ; and whoever still 
entertains doubts regarding this, may have them com- 
pletely removed by the condition in which vegetable 
remains are frequently found in the coal formations, 
by the perfect preservation of the most delicately 
shaped fern leaves, by the upright position of stems, 
and by other appearances of a similar character. It 
is edso an important objection against the universality 
of the covering of water, notwithstanding the wide 
extent of beds of coal, that tlicy are sometunes accom- 
panied with fossil remains of fresh water shells, from 
which we are entitled to draw the conclusion, that 
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they must Lave been deposited in enclosed basius of 
inland waters. From tlie beds of coal found in various 
Bitiiations among Alpine limestone, as well as in otlier 
secondaiy fonnations, under similar cu'cumstances, 
we are at liberty to maintain that they are not indebted 
for their origin to any universal and sudden revo- 
lution.* 

" When we proceed to the second division of coal 
formations, to brown coal, or to lignite, the principal 
difference we discover is, that the change which the 
vegetables have undergone, having taken place at a 
time when the chemical power had lost much of its 
enei^, was incomplete ; and besides, we observe in 
flie different brown coal formations, the same repeti- 
Ition of single beds alternating with other beds of 
Wcks, the mixture of different minerals, and not un- 
frequently of upright stems. Some appear to be de- 
rived from sea plants, and others from fresh-water 
plants ; but the greater proportion from land plants. 
They, equally with the beds of black coal, give evi- 
J dence of a new overflow of water, and the water plants 
L themselves, which never thrive at a great depth, and 
I which frequently appear under prodigious beds of 
Ijocks, must have experienced such a change. But 
■ that change was scarcely of the kind which we un- 
■derstand by a deluge, and the frequent repetition of 

* Mr. Crcenbough, in aa address, deliiered in 1334, before the GeologloBl 
Sodietjr, of irhicb he n-os PreBident, aiotrs hi& concarroDce with (be (hear; of 
Mr. Ljell, Brst, perbaps, promulgalod by Dr. Fleming in ISS5, nbich aa- 
■nmei Ihe Irapoesibiiit; of delecting any irrefnigable traces of what is nanall; 
larnied "Noab's daod,'' aiid to nbich other geologists attribuM so man}' 
Biriting phenomena. " The vast mosa of eridance which be [Mr. Lyell] 
id broagfat together, la illuBtration of what may be called Diurnal Geology, 
neeg mo. Hint if, Ute thousand years ago, a delagedld sweep over the 
I globe, its traces can no longer be distlngaiehed from more modem and 
cal diuurbances," 
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deluges, indicated, according to some, by the repeated 
beds of coal from the trausitioii to the newest tertiary 
periods, is hardly credible. It may be maintained, 
with more ceilainty, of brmvn coal tiian of black coat, 
that they have been formed in land water, and hence, 
in limited and isolated basins, since fresh-water ani- 
mals are their constant attendants,"* 

Tlins far the opinions of the Scottish philosopher, 
whose authority on such a question is entitled to re- 
spectful consideration. Another wj-iter, however, 
whose ingenious lucubrations have recently been 
given to the world in two pleasing volumes, boldly 
joins issue with the impugners of the common theory, 
and at once announces that the scriptural cosmogony 
as literally intei-preted, and the phenomena of geology 
as actually developed, are precisely accordant and 
syncbi-onical, " By the sure guidance of the Sacred 
Record," says Granville Penn,| "which satisfies every 
condition that actual observation can demand, we are 
able to deduce to their true chronological order the 
various effects or phenomena, which the mineral geo- 
logy arranges confusedly and anachronically, through 
neglect of the historical rule ; arbitrarily and fanci- 
fully creating /acts and dates, by gratuitously multi- 
plying revolutions. For, let us examine, what gene- 
ral phenomena the mineral formations of the earth 
present, which may not be philosophically refeiTed to 
one or other of the four obvious divisions of the Mo- 
saical geology, creative, fragmentary, sedimentary, 
and diluvial ; which are correspondently adumbrated, 

• Cavier'a Embj on Ihe Thporj of Ihe Earth, p. 425 Appendis: bj 
f A Comparalive Bslimate of ibe Mineral and Mosucal Geolc^ies. Vol. 
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I but obscurely, and without any knowledge of causes, 
I in the primitive, intermediary, secondary, and tertiary 
P of the Mineral geology ; viz. I. to the &tst formation 
r or creation o{ the substance and general frame-work 
of the globe : or, 2. to the Jirst revolution, which 
formed the basin of the primitive sea : or, 3. to the 
long period that succeeded, during which that sea was 
stationary in its primitive basin: or, 4. and lastly, to 
the second and last revolution, in which the sea was 
transfused into a neiv basin, leaving the ' wreck and 
Lroin,' of its former basin to constitute our present 
^^ontinents.* To the first of these," continues Mr. 
IPenn, " are plainly to be referred the sensible cha~ 
mracters and diversities of all primitive formations, re- 
pcognisahle in the vast frame-work of the globe. To 
the second, are to be referred the universal characters 
of dislocation and subversion, of downfaland ruin, of 
fracture aud dispersion of those formations ; of subsi- 
dences, in primordial valleys and plains ; of primitive 



^ 



* PhilosopheiE bare not been lea puzzled, in attempls to [irodace, to thoir 
uUsfaction, the Noacbiau deluge, than geologieta have been io their en- 
I to eiplain phenomeDa, plainlii indicative of diluiial action. Eur- 
igbl tbe waters from below, throngh tbe broken crust with whioh be 
fancied tbej bad been uoiered during tbe Ante-diluvian period, and with 
fragmentE of tbia cniat be formed (be mounlainB. Woodward suspended, 
all colieaion aniong Ibe particloB of eartb, and redaced the globe 
■ tt »»ofl paste ; wbjle Wbiaton, not inferior in fancy to any of bis predaces- 

luceeaaion of calaclyaioa, or of tboso which, like that detailed in 
the text, make the most of a single roTolntion, certainly Ibe hypothesis ap- 
psTently tbe most strange, is that nhich denies thnt wo have a right to 
eipecl to lind any traces at all of tbe delug« of (he Scriptarea in posl-dilu- 
lian Umest Yet such was tbe opinion put Torlb by Dr. Fleming, in an in- 
leresUng article publisbed in the Edinburgh FbilosophiGal Joomal for ISS5- 
36: he contends that " (he flood exhibited no violent impetuosity;'' hence ha 
adds " »itb this conviction in my mind, I am not prepared lo witnesa in na- 
turt any remaining inarka of the catastrophe, and," he proceeds, "I feel my 
respect for the authority of revelation heighlened, when I see on the present 
rarface no memorials of tbe event.' 
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only a granite beginning to be slaty. By degrees, 
mica predominates. Slates of different kinds appear ; 
but in proportion as ibe purity of the precipitation is 
changed, the distinctness of the chrystalline grain is 
diminished. Serpentines, porphyries, and traps suc- 
ceed, in which this grain is still less distinct, although 
the siliceous nature of these rocks evinces the re- 
turning purity of the deposition. Intestine agitations 
in the fluid destroy a part of these primary deposites : 
new rocks are formed from their debris united by a 
cement. It is amidst these convulsions that living 
nature arises. Carbon, the first of these products, 
begins to shew itself. Coal, a mineral foTtned from 
vegetables, appears in vast quantities. Lime, which 
had already been associated with the primitive rocks, 
becomes more and more abundant. Rich collections 
of sea-salt, to be one day explored by man, fill im- 
mense cavities. The waters, again tranquillized, but 
having their contents changed, deposit beds less thick, 
and of greater variety, in which the remains of living 
bodies are successively accumulated, in an order not 
lessji-xed than that of the rocks which contain them. 
Finally, the last retreat of the waters diffuses over 
the land immense collections of alluvial matters, the 
first seats of vegetation, of cultivation, and of social 
life. The rents in the strata formed during these 
convulsions become filled with the rocks of various 
kinds, as granite, trap, &c., thus forming veins or 
dykes. The metals, like the rocks, have had their 
epochs and their successions. The last of the primi- 
tive, and the first of the secondary rocks, have received 
them in abundance. They become rare in countries 
of later formation. Commonly they are found in 
particular situations, in those i-eins rvhich seem to be 
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rents produced in the great rocky masses, and which 
have heen filled ajler t/ieir formation. But they are 
not all of equal age. Tliose which have been last 
formed are easilj known, because their veins intersect 
those of the more ancient, and are not themselves 
intersected. Tin is the oldest of them all ; silver and 
copper are the latest formed. Gold and iron, those 
two masters of the world, seeru to have been deposited 
in the bowels of the earth, at all the different epochs 
of its formation ; hut iron appears at each epoch under 
different forms, and we can assign the age of its dif- 
ferent ores. 

It can scarcely be necessary to remind the least 
attentive reader, any more than the most superficial 
observer, that the masses composing the crust of the 
earth are by no means found in regular concentric 
depositions, stratum-super-stratum, like the coats of 
an onion : on tlie contraiy, they are found, as we shall 
afterwards more particularly notice, singularly dislo- 
cated and intermixed ; the beds placed at every angle 
with the horizon, from a parallel to a vertical position : 
the lowest, or most ancient deposites being in some 
instances elevated above the newest alluvial soil, as 
in the case of Dartmoor, in Devonshire ; many parts 
of Cornwall ; the well-known granitic mass of Mount 
Sorrell, in Leicestershire ; and the Grampians of 
Scotland. 

The following tabular series, proposed by Cony- 
beare and Phillips, as divided into five comprehensive 
classes, will exhibit at one view the general succession 
of strata, and the principle of the Wemeiian arrange- 
ment : the names in the second column ai-e proposed 
by these gentlemen : — 

D 2 





CharacUr. 


UoJcrn Kami,. 




Fetnm- Kama 


1. FormWioiw (ohleflyof Mnd 
iinti claj) iibo>o the ch.lk. 


Saperior 
- Order. 


NsweM FliElz 
Class. 


TerUaryClaM 


2. Compriaing— 

b. SnndBBiidcUjBlMDeBlli 
the cli&lli. 

(onlites) and argillace 
OQB beds. 
d. Naw red BnQditace, cod 
RlomerBle and migne 
BiuD limealane. 


Order. 


FltKEte Claas. 


Seoondarj 
Clai». 


3, Carboniferous Rocks, com 
c. Old red BandatoQB. 


Medial Order 


Bomftlmn rafctred M Ibe ww* 
ding— iDinctlniri lo the inccKd 


4, Roofing elate, fee &o. 


Snbmedlal 
Drier. 


Transition 
Class. 


IntermedUte 
Claw. 


a. Mica slate. 
Oneisj. 
Granite, ic. 


larerior Order 


PrimiUTe 

Class. 


Primlli« 

ClaiB. 



In all these formations, from the lowest to the 
highest, we find a repetition of rocks and beds of similar 
chemical composition, i. e. siliceous, argillaceous, and 
calcareous, but with considerable difference in tex- 
ture ; those in the lowest formations being compact 
and often crystalline, while those in the highest and 
most recent are loose and earthy. Although the five 
comprehensive classes foregoing, will serve to exhibit 
a general view of the great outlines of Modem Geo- 
logy, we no sooner begin to trace in detail the suc- 
cession of mineral beds, than their numbers and vari- 
ety appeal' to he endless, and but for some classifica- 
tion would be infinitely perplexing to the student. 
But by gi'ouping together individual strata in a natu- 
ral and easy manner, we reduce them to a limited 
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nmaber of series, each series comprehending niune- 
rou3 individual strata naturally allied and associated 
togetlier. To explain this by an example : if Der- 
byshire be the country under examination, the invea- 
tigator will find a sei'ies of tweuty or more alternations 
of beds of coal, sandstone, and slaty clay, repeated 
over and over j and beneath these beds a like alter- 
nation of limestone strata, with beds of the rock called 
loadstone. Here, then, all tlie individual beds at 
once resolve themselves into two comprehensive se- 
ries — the upper containing coal, the lower limestone j 
each aeries being chai'acterised by the repetition of its 
own peculiar members : such series are called Form- 
ations,* In some parts of the great northern coal- 
field, the workable seams, M^hicli as to the mass of 
them are spoken of as above the encrinal limestone, 
are sometimes interstratified therewith : at the same 
time, in certain other situations, the regular coal 
measures extend, as we shall afterwards find, under 
the magnesian limestone : where this is the case, 
some of the seams appear to have suffered deteriora- 
tion. Extensive collieries, however, ai-e established 
upon, and shafts sunk thi-ough the limestone, in places 
where it is fifty yards in thickness. The mining 
district of Alston Moor, &c., westward from Newcas- 
tle, consists of an immense floor of limestone, rich in 
veins of lead ore, and masses of which have occasion- 
ally been cut through in sinldng the coalpits. It 
may be briefly added in this place, that the fossil 
substances more particularly alluded to in the present 
Tolume, as being more or less available for the pui- 
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posea of fuel, may be enumerated in the descendiug 
order of the series as follow :— 1. peat ; 2. liguites ; 
3. bituminous coal ; 4. anthracite. To each of these 
substances — or rather suits of substances, for each 
comprehends numerous varieties — modem science, 
as idready intimated, attributes a vegetable origin ; 
unless, indeed, we except the last — in which case, as 
we shall find, the exception will have to encounter 
strong evidence against its admission. The latter 
three bituminous fuels above named, seem to bear a 
striking relation in the gradual change which, in each 
case, the ligneous structure has undergone, to the 
geological newness or antiquity of the strata amidst 
which they commonly occur. The carboniferous 
group — or true coal measures, in which the vegetable 
origin of the beds, however undoubted, is by no means 
obvious, are comprehended, according to the prece- 
ding scale, in the medial order ; above which, we have 
the lignites, where woody structure is very apparent, 
and sometimes but little changed; while below, even 
in the primary rocks themselves, we find anthracite, 
in which every trace of oi^anic structure is commonly 
obliterated.* Nearly all the rocks lying above those 
termed primitive — more properly, primary — contain 
animal remains ; the generally striking character and 
occasional profusion of these, give to the fossiliferous 
strata a peculiar interest, not only in tlie eyes of a 
ntudent in natural philosophy, but to the casual ob- 

• Prnftmnr Janidcin onntldrrsa »fb«l h« oalli " glance omI" and " black 
«nal," 10 ba nriglnsl chainloal deiiulu, " ni lliile EonneMed with vegeiablo 
ramNlnii, ■< Iha ilialla llial ni^our )n llmeitona »re wilh Ihat rock." Hla ro«. 
■oninara, lliat tliawlnalitioaiirluprlmUlve rookBM gneiss, mica aUio, clay 
>UI«i »».. ami ap|i*ar to ha onniainpnrananui rotniBtlniia. More reconl and 
MWndad Inv»ll|»ll0n, liowavar, ita«i nni awiD W lend confirmation to such 
an opidlon. 
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server : they are likewise of vast importance in aiding 
us in the identification of remote formations. The 
beautiful principle that every distinct geological de- 
posit had its appropriate suite of fossils^ was first pro- 
mulgated by Mr. W. Smithy who may justly be styled 
the Father of Modem Geology. The formation of 
the Geological Society in 1807, the object of which 
was rather to collect and publish facts than to pro- 
pound or support theories, has been vastly contribu- 
tive to the diffusion of an interest in this study 
through the most intelligent classes of the commu- 
nity. 



CHAPTER III. 



PEAT. 



Early use of Peat for Fuel — Its abundance invarious 
countries — Hypothesis of the discovery of its in- 
Jlammable nature — Notices of the knoniedye and 
application of Peat in ancient times — Theories of 
the oiiffin of Turf deposits — Various opinions and 
testimonials concerning the hiluminization of Vege- 
table Matter — Plants which chiefly enter into the 
composition of Peat bogs — Irish and Scotch bog 
mosses — Extraneous remains found in Peat bogs — 
Analogy between the depositions of some stratified 
turbaries and the Coal formation — Method of dig- 
ging and preparing Peat in Ireland — Varieties of 
Peat — Old practice of charring Turf- — Popular 
prejudices in favour of Peat Fuel. 

L HE most common article of domestic firing in 
the less wooded districts of tliis country, previously 
to the general use of pit coal, was turf or peat, a 
species of fuel still dug and burnt in large quantities 
in those places where it abounds, and where wood or 
coal are scarce or unattainable. It would be difficult 
to say at what period the material now under consi- 
deration was first applied to its long-acknowledged 
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I useful purpose : that it was used, as it is at present, 

I from a very early period of our history, there can be 

mtio doubt: and, in the absence of ligneous and mi- 

? neral fuels especially, its great abundance, easy ob- 

tainment, and singular production, arrest attention 

to one of those sources of comfort and convenience, 

which an infinitely wise Providence lias opened in 

ttie store-bouse of Nature for tlie benefit of mankind. 

Peat claims some notice in a work like this, not only 

because that, in common with wood, it was an early, 

I and still continues to be an article of extensive domes- 
tic consumption as fuel ; but also, and more especially, 
Ibecause that, like coal, it may be regarded in some 
«ort as a fossil, being dug out of the earth : it has even 
Wen considered, erroneously perhaps, to exhibit the 
progress of tranafoimation from the living vegetable 
fibre to the compact lignite or jet : indeed, Mr. Wil- 
liams, a respectable mineralogical writer, supposed 
that antediluvian peat bogs have been sources of 
fossil coal ; an opinion which, has not wanted the 
countenance of much liigher authority. 

It baa been supposed that the discovery that vari- 
ous kinds of earth, or peat, might be used as fuel, 
would originate in accident in some place destitute 
of wood ; as, not only may the heat of the sun, after 
long drought, occasion combnstion,^ but a spark, 
felling fortuitously on a turf moor, during a dry 
(nimmer, often sets it on fire, and the conflagration it 
occasions generally lasts so long, that it cannot es- 
cape notice. Tacitus mentions a notable instance of 



• Instaiices of this are doI nanling In our day. The heRt wai ao great 
iDrlug the autumn of IS33, thai (be ground in soma places a|>Diitaiieaua1]' 

ill Gre, espeuioll; in Switzerland : and id tbu summer af the presenl jear, 
[16341, a niooi took fire oiriiig to tbe lougcouliuuDd drougbl, la Liroala. 





1Mb iamiy wUcb occ—i e d in I 
CJngiM. MX long after tbe fa— ifaliiM of Aat ^. 
8aai«,abmit ifaesriMeaf Ike c^kteenacaK 
7, a riQ^e, on tc ob b I of iti i — i i ifcj Andig^ 
■ raB0Ted lo aaoAfy flaoe, aad Ae moaiiis, ttat' 
di^ nii^;fat be the mxe enSj* onied anniT, wore set 
OB fire. Tbe flames imnag umiwiiiiii ili i1 to the 
aoil, vUcb was inflamnwHe, occasioDed great de- 
Tsstadcm ; aod when Gmelin was (here, it had been 
iMminig (or half a jeax.* 

It seems, howcTer, scarcelr neccssair to hare re«* 
courne to sacb an farpotbesia for soggestiiig the nse of 
peat as an ecoDomical fuel ; the presence and a{^iear- 
I noce of tbe aabstaoce itself, must at once Lave led to 
' its ^ipUi^tion as a fuel by those who bad preriooslj 
witnessed vegetable matter of anr kind in a state of 
combustion. Certainly, ita value for this purpose 
wa« very early understood in Germany ; for Pliny 
sayti exin-eKsly, Ibat the Chauci pressed together with 
their hands a kind of mossy earth, which they dried 
by the wind rather than by the sun, and which they 
used not only for cooking their victuals, but also for 
warming Uieir bodics.f The earliest certain account 
of turf in the middle ages, which Beckmann liad met 
with, was a letter of sanction, by whicli an Abbott 
Ludolpb, in the year 1113, permitted a nunnery near 
Utrecht to dig cespites for its own use, in a part of 
bi>t vena. Now, there can be no doubt that vena 
fiignilii'H a tuvf-bog, and cespile turf. On the same 
authority, we are told that tbe words turba, turbo, 
lurhas ad Jbcuin, lurfa, occur for turf in the years 
1100, 111)1,1201, and 1210. The traffic in this kind 
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of fuel Is recognised in the Leges Burgorum of Scot- 
laud, ao early as about 1140. Turharia, for a turf- 
moor, is found in Matthew Paris, who died in 1259 ; 
turbagium, in a diploma of Philip the Fair, in the year 
1308, signifies the right of digging turf, as turbare 
does to dig up turf. Brito, who lived about 1223, is 
quoted as describing the productions of Flanders, as 
including aridagleba Jvco siccus incisa marescis, the 
latter words of wliich are understood to signify turf- 
bog. It may be added that turbary, or some cognate 
word, frequently occurs in the earlier fouudation 
charters of the monasteries in this country, as con- 
Teying the right to dig turf generally within a certain 
Hmited extent of ground. 

The natural history of peat lias puzzled enquirers 
a good deal ; and explanations of its origin, hardly less 
discordant than those recorded on the subject of fossil 
coal, have been entei-tained and defended. For in- 
stance, it was supposed by one author, to have had an 
origin coeval with the hills or the valleys in which it is 
formed ; — by another, to have been a bituminous 
deposite of the sea ; — by a third, the wreck of once- 
loating islands ; — and by Pliny and others, to have 
had an entirely mineral origin. The fact that theories 
like these should liave beeu taken up by modem 
writers, is the more remarkable, when it is recollected 
that peat-bogs, or mosses, not only lie so immediately 
commodious for inspection, as that their growth and 
transformation may be said to take place before our 
eyes j but, from the various animal and vegetable 
xemains, and even works of art, which have been 
occasionally discovered embedded therein, theii' recent 
formation, as compared with the coal strata, is ren- 



tliat which grows in bogs is remarkable j your light 
spongy ground is nothing but a congeries of the 
threads of this inosa, before it is sufficiently rotten, 
(and then the turf looks wliite, and is light.) I have 
seen it in such quantities, and so tough, that the turf 
spades would not cut it : in the north of Ireland, they, 
by way of joke, call it old wife's tow, and curse her 
that buried it, when it hinders them in cutting the 
turf : it is not much unlike flax : the turf holes b 
time grow up with it again, and all the little gutters 
in hogs are generally filled with it." Tlie process by 
which the substance of peat is formed from these 
vegetables, Parkinson considers as " a bituminous 
fermentation peculiar to vegetable matter placed in 
such situations, as not only 
exclude the external air, and 
secure the presence of mois- 
ture, but prevent the escape of 
the more volatile principles, 
and which terminates in the 
formation of those substances 
termed bituminous. 

It is now well known thak 
turf, in general, consists of 
congeries of the roots and 
fibres of about forty difi'er- 
ent species of plants, chiefly 
mosses, amongst which the 
Spfiagnum Palustre of Lin- 
us, (S, Lati/olium. Eng. 
Bot.) represented in the mar- 
gin (Jig. 1.), largely predomi- 
nates. In addition to heath 
and fern usually 




ddition to heath I 
lally growing on 1 
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turf mooi's, we commonly meet with the myrica gale, 
or Dutch myrtle, and one or more species of cotton 
grass (Eriophorum), with its beautiful white tuft. 

Mr. Hunter, speaking of tlie turf moors on Hat- 
field Chace, comprising thousands of acres, from 
whence a great part of Yorkshire was for ages sup- 
plied with fuel, observes, that when the turf is re- 
moved, a natural mould is discovered, like that of the 
surrounding country ; " and a native of these regions, 
who had often watched the labourers on the moors, 
avers that he has seen the land beneath the turf lying 
in rig and furrow ; as if, before the turf collected 
upon it, it had been submitted to the higher opera- 
L tions of husbandry."* 

I In some parts of Aberdeenshire, Dr. Anderson in- 
L^nns ns, there is found a certain kind of peat-moss, 
Kjirhich when formed into peats in the common way, 
Bwie latter are found to be more tender and brittle than 
usual, so as to break down during the process of 
drying, into irregular lumps called clods. When one 
of these clods is thrown into the fire, it soon kindles, 
and bums with a clear bright flame, much resem- 
bling that which would be produced by a lump of tal- 
low or butter in the same circumstances : these are 
therefore called creeshy, i. e. greasy clods, though tbey 
discover no degree of unctuosity to the sight, smell, 
or feel. These lumps, which are not common, are 
used as we use chips of wood, for kindling or reviving 
the fire. Professor Jameson states, that in some of 
the peat mosses in Scotland, the cunous substance 
called mineral tallow has been found ; and as it is now 
known to chemists that the muscular parts of animals 

• Soalh Yorkshire, vol. i. p, IM. 
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after having been buried some time where water coold 
have access to them, are changed into a fatty sub- 
Btauce resembling spermaceti and called adipoare, it 
has heen conjectured that Uie uuctuosily of tliis peat 
and the mineral tallow are indebted for their exist- 
ence to animals that have been buried in the bogs ; 
in wliich situations indeed the more solid proofs of 
such occurrences are often found. Besides, it is now 
well known that many of these vast mosses occupy the 
sites of forests that have perished within the historic 
period — the causes which have led to this destruction 
are various : but in many places, besides the record 
or tradition of the fact, not only are prostrate trees, 
but upright rooted stems found abundantly embedded 
in the accumulated vegetable matter of the bog. Some 
of the lai'gest trees known in this country, and well 
adapted for the masts and keels of vessels have been 
discovered in such situations. Mr. Hunter inforaw 
us that in the bogs about Hatfield, " firs have been 
found thirty yards in length, and oaks twenty-five and 
thirty-five yards ; trees of other species are found, at 
the ash, birch, yew, and willow ; but the fir is th# 
most abundant : large quantities of fir cones and haze^t 
nuts are discovered." i 

One of the most interesting facts in the his- 
tory of peat, is its containing powerful antiseptic 
properties, by whicli animal substances are preserved 
entire for a great number of years. Many such in- 
stances are on record. In June 1747, the body of a 
woman was found six feet deep in a peat-moor iii the 
Isle of Asholm, in Lincolnshire. The antique san- 
dals on her feet afforded evidence of her having been 
buried there for many ages ; yet her nails, hair, and 
skin are described as having shown hardly any marka 
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of decay. A pair of sandals taken from tlie feet of a 
> body so found in the time of Elizabetb, were long 
['hung up in one of the churches in tins country, as 
[ having belonged to an antediluvian. The vast antlers, 
j.and even the entire skeleton, of the gigantic elk (cer- 
I vus elephas,) now extinct, sometimes occur In the Irish 
"bogs; as do also the remains of man. In a turbary 
on the estate of the Earl of Rloii-a, in Ireland, a hu- 
man body was dug up, a foot deep iu gravel, covered 
with eleven feet of moss ; the body was completely 
clothed, and the garments seemed all to be made of 
ban-. Before the use of wood was known in that 
country, the clothing of the inhabitants was made of 
yihair, so that it would appear that this body had been 
ried in that early period ; yet it was fresh and un- 
mpaired. In the Philosophical Transactions we find 
example recorded of the bodies of two persons 
aving been buried in moist peat, in Derbyshire, in 
B674, about a yard deep, which were examined 
wenty-eight years and nine montlis afterwards ; " the 
loloui' of their skin was fair and natural, their flesh 
tofit as that of persons newly dead." 

If we could regard, as some have done, peat, jet, 
nd coal as different stages of the same ti'ansmutation 
f organized matter, the present chapter would be en- 
tetled to its place in this volume, not only because it 
iats of the most obvious and ancient species of ex- 
oiated fuel, but also aa exhibiting the actual com- 
mencement of the coal series. Mr. Conybeai'e, 
"speaking of peat as an alluvial deposite, and as be- 
longing to an order of causes still in action, thus de- 
scribes the changes which he imagines it may un- 
"Mergo : " the upper parts of its mass present the fibres 




of the vegetables whence it originates, and which still 
cover its surface (principally sphagnum palustre) in 
an almost unchanged state ; in the middle part the 
texture is gradually ohliterated, and the mass passes 
into a compact peat ; in the lowest portion this change 
is carried still further, and substances very analogous 
to jet ai*e found : in some instances beds of peat al- 
ternate with beds of mud or sand, or even shells and 
marie, deposited in lakes ; or of silt and sand formed 
in the iestuaries of rivers ; in these cases tliey appear 
exactly to represent an. imperfect, an unmatured coal- 
formation."* This analogy to the proper carboni- 
ferous strata, is still more strikingly exemplified by 
the well-known fact that some of these mosses con- 
tain metallic oxides in considerable quantity : bog 
iron-ore is not unknown to the smelter. It occurs in 
large rusty-looking masses, being deposited by the 
flowing of chalybeate water highly impregnated. 
Copper is likewise found in a similar state, pai-tica- 
larly in the county of Cork, where the particles are 
so abundant that, in the year 181 2, from a cupriferous 
peat-bog, on the east side of Glendore harbour, forty 
or fifty tons of the dried peat produced, when burnt,! 
one ton of ashes, containing from ten to fifteen per 
cent of copper. But to advert for a moment to the 
passage above cited : — notwithstanding the assertion 
— not disputed as to the fact, that " substances ana- 
logous to jet are found" in the peat, and some allu- 
sion to the experiments of Dr. Mac Culloch, intended 
to shew that the agency of fire applied to beds of lig- 
nite and peat, may convert, not wood, hut vegetable 
matter previously bituminized into coal, it does not 
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I appear that Mr, Conybeare is fairly obnoxious to the 
* following strong censure of a Continental writer, 
quoted by Mr. Granville Penn : — " I shall not atop 
to examine the different opinions that have been pro- 
pounded on the origin of coal : I shall only notice 
one, which is not without a specious appearance. It 
is by some supposed that the three great fossil com- 
bustibles, coal, lignites, and peat, pass from one into 
the other by an effect of successive elaboration, which 
is continually proceeding ; so that, in the course of 
elaboration, our peat-beds would become coal-beds. 
This idea could only enter the mind of one who is 
ignorant that nature has fixed, in the formation of 
these substances, a line of demarkation wliich sepa- 
rates them irrevocably."* Mr. Penn. after quoting 
the foregoing passage, inqiiiros, mth reference to a 
Hieory presently to be noticed, whether lignites — bi- 
tuminised fossil wood — may not have resulted from 
terrestrial vegetation, forests of the perished earth 
floated and sunk, during the great diluvial catastrophe, 

I within those marine soils whose Jtative vegetation is 
(bow transformed into coal ? To this, it might be said 
Eb reply, that if all other conditions were found con- 
fenrring in favour of the notion that our beds of bitu- 
Ibinous coal have been deposited by the subsidence 
bf vegetable matter floated from an immense distance 
by means of some diluvial catasti'ophe, there exist 
modern phenomena by no means unfavourable to such 
an hypothesis. At all events, vast depositions of lig- 
nite are constantly taking place from this canse in 
some northern latitudes. We are told, on good au- 
!__thority, that tropical plants are taken up by the great 

■ D'Aubaisaon, toni, ii, p. 301. 



cuirent flowing out of the Gulf of Mexico, and car- 
ried in a northerly direction, till they reach the 
shores of Iceland and Spitzbergen uninjured, except 
in having commonly suffered complete decortication. 
" The banks of the Mackenzie river display," says 
Mr. Lyell,* " almost every where, horizontal beds 
of wood coal, alternating with bituminous clay, gravel, 
sand, and friable sandstone ; sections, in short, of such 
deposits as are now evidently fonuing at the bottom 
of the lakes which it traverses. Notwithstanding the 
vast forests intercepted by the lakes, a still greater 
mass of drift wood is found where the Mackenzie 
reaches the sea, in a latitude where no wood grows at 
present, except a few stunted willows. At the mouths 
of the river, the alluvial water has formed a barrier 
of islands and shoals, where we may expect a great 
formation of coal at some distant period." 

But to return to peat — it has seldom, if ever been 
discovered within the tropics, and it rarely occurs in 
the valleys even in the south of France or Spain. It 
abounds more and more in proportion as we advance 
farther from the equator, and becomes not only more 
frequent but more inflannmable in northern latitudes.-f 
The use of peat as an economical fuel, is, as already 
mentioned, very general in those parts of the United 
Kingdom where it abounds — but more particularly 
in Scotland and Ireland, — one-tenth of the latter being 
reckoned to be covered with bog matter. Where it 
exists plentifully in Eugland, it is sometimes burnt, 
either in admixture witli coal itself, or as a cheaper 
substitute ; and so far is it from being altogether ex- 
cluded in those counties most noted for coal, that even 
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in Northumberland as well as Yorksliire considerable 
quantities of peat firing are expended. 

It is scarcely possible to pass — in the Summer 
season especially, through those parts of Ireland 
which are remote from the capital and the larger towns, 
■without witnessiug somewhere or other, the operations 
of the turf-diggers. The turf-spade, in shape is not 
unlike that used by gardeners in general ; but is 
lighter and narrower. With this implement, the 
workman first cuts away, in a sort of large cubical 
sods, the superior turfy stratum of the bog : as this is 
comparatively loose and light, it is presently dried 
and ready for use. On diggiug lower, the substance 
of the peat becomes more moist and compact, and 
appears more like rotten wood than the roots of moss ; 
it has, however, a sufficient degree of fibrous con- 
nexion to admit of its being readily raised iu masses 
somewhat resembling lai-ge bricks. These quadran- 
gular clods, which the digger cuts out and throws up 
with great dexterity, are heaped iu small stacks to 
diy ; after which, they are either used on the spot, or 
^sorted away by pmxhasers, according to circumstances 
■ — to preserve them through the Winter, the piles are 
sometimes thatched. On sinking still lower iu the 
bog, the matter becomes less solid, loses its coherency, 
and assumes the consistency of black sludge ; this is 
laded out wiUi a scoop, similar to that used by brick- 
inah:ers for wetting their clay, and is thrown upon a 
smooth floor or bottom, where, from exposure to the 
air, it stifi'eus and consolidates; it is then cut and 
cross-cut with the spade into cubic masses which, on 
becoming dry, arc found to bum with great freedom, 
in consequence of the bituminous saturation, to which 
the matter of them seems to have been subjected. 



PEAT, 

The accumulatioiiB of peat differ consideratily in 
area, depth, and qualitj. On the banks of the Shan- 
non, one of the moss tracts is stated to be about fifty 
miles in longih, by two or three miles in breadth. 
In mountainous situations the depth of the bed is 
seldom above three feet — rarely so much : in hogs 
and low g;rounds, into nhicli alluvial peat is " drifted," 
it is sometimes found forty feet thick — though fully 
one-half of this volume is water.* The quality of peat 
varies according to the different situations where it ia 
formed; as those places differ in drainage; in thenature 
of the vegetables they produce; and in the kind and 
quantity of alluvium deposited among the dead vege- 
table matter. The conditions of purity, compactness 
and weight, are required in those kinds which have 
been sometimes estimated as equal to inferior coaJs, 
Dr. Mac CuUochf considers peat as presenting five 
obvious varieties, depending upon situation, viz., — 
mountain peat, mai-sh peat, lake peat, forest peat, and 
marine peat : he likewise gives lists of such bog and 
other plants as he conceives enter most laigely into 
tlie composition of each kind. As a fuel, liowever-j 
Mr. TredgoldJ appears to consider it sufficient to di- 
vide peat into two kinds only — the first, that which 
is compact and heavy, of a brownish black colour, 
and with scarcely any vestiges of its vegetable origin 



bla extent. In moat of Ibe insuaces recorded, the bags bate become so 
aaturaled nilh maislnnt, Ibal, lying Bslope above Bome Bnbj&ceot level, Ihej- 
have alid or flowed down. A noisble inElnnce or thie aurt itae the irrapiion 
of a part o( Ihe Solway Mobs, wbioh at the lime [1772] consisted of 1300 
acres vorj deep and lender : a, part of ibis mass, on being deloged with r»in, 
flowed from its aDcienl bed, and covered 300 acres of the adjoining land, lo 
a depth of 30 feel.— PAii Trans, vol ziiL p. SOB. Airidgfmtnt. 
f Edia. Phil. Joarnal. Vol. li. p. 40. 
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VARIETIES, AND CHARRING. 

remainiug ; this is tlie beat kind : — the second is 
liglit and spongy, of a brown colour, and seems to be 
a mass of dead pknts and roots which have uiider- 
goDe little change ; it inflames readily and is quicltly 
consmned. It must be remarked, hoivever, that so 
highly inflammable are some even of the denser 
kinds, that the characteristic distinctions of bituminised 
wood are considered insufficient to explain the cir- 
cumstance — and hence, tlie Ince peat of Lancashire 
is believed to be penetrated by petroleum derived from 
some bituminous spring. According to the authority 
above named, the weight of a cubic foot of peat, varies 
from 44lbs. to 70lbs. ; the denser variety aflfording 
about 40 per cent, of charcoal. Sir H. Davy has stated 
that in general, one hundred parts of dry peat contain 
from 60 to 99 parts of matter destructible by fire, and 
the residuum consists of eartlis, usually of the same 
kinds as the substratum, as clay, marl, lime, &c. 

The practice of charring turf obtained at an early 
■period, especially in Germany, where it was much 
-Jused : it is said to have been employed in this state 
■.fct the Freyberg smelting houses about the year 1560, 
-though the undertaking, Beckmann assures us, was 
mot attended with success. In some parts of Bohe- 
onia, Silesia, Upper Saxouy and other places, as we 
learn from the same authority, it is common to subject 
the turf used in working metals, to a certain degree 
■of combustion in kilns or furnaces ; after undergoing 
'this process, it is considered that it kindles sooner, 
bums with less air, and forms a more moderate and 
uniform fire. Attempts to suhstitute peat treated as 
above, for charcoal in some of the smelting establish- 
ments of this country, were not unknown dui'iug the 
earlier part of the seventeenth century. And at this 




day, a desciiption of peat called iu some parts of De- 
vonaliirt! " Blackwood," is, when cut, dried and char- 
red, used by the smiths in tempering edge-tools. 
"Turf," says an Irish writer. Dr. King,* " 13 ac- 
counted a tolerably sweet fire ; and haviug very im- 
poUtically destroyed our wood, and not as yet found 
stone coal, except in a lew places, we could hardly 
lire without some bogs ; wJien the turf is charred, it 
serves to work iron, aud even to make it in a bloom- 
cry or ironwork ; tnrf cliarrcd, I reckon the sweetest 
and wholesomest fire that can be ; fitter for a cham- 
ber, and for consumptive people, than either wood, 
stone coal, or chai-coal." Notwithstanding this truly 
Irish eulogy of the national bog fuel, one of the 
strongest objections to the use of peat for domestic 
fires is the disagi-eeable odour it emits while burning. 
But in this, as in many other instances, we are re- 
minded of the adage de gustibus nil disputandum ; 
for Mr. Loudon, in his interesting Encyclopajdia of 
Cottage, Farm, and Villa Architecture, mentions 
that, in most parts of the Highlands of Scotland, 
peat fuel is so abundant, and the people so attached 
to peat smoke, that when new houses, built witli 
stone and lime, with chimneys to carry off the smoke, 
were introduced on the Marquis of Stafi'ord's estates, 
many of the farmers refused to live in them ; and it 
took years, before others could be reconciled to the 
clean and cold appearance which lliey alleged was 
produced by the want of smoke. 

• Phil. Train, Vol, xv. Abridgnnjiil. 1685. 
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NATURAL HISTORY OF COAL. 

Nature and ongin of Coal — Different opinions which 
have been entertained on i/iat suhjccl—Hypothetical 
queries answered — Inferences and illustrations of 
thevegetahle origin of Coal — Chemical investigations 
of Mr. Hatchett — Three conditions of Fossil Fttel; 
submerged forests, lignites or biluminizedwood, and 
true Coal — Description of the Bovey Coal forma- 
tion — Supposed slate of the atmosphere at theperiod 
when the Coal Vegetables flourished — Remarks on 
the prodigious supply of materials — Forests and 
drift wood — Have the vegetable matters forming the 
Coal strata been floated from a distance, or did they 
originally grow in situations near to those places 
where, in their changed condition,, they are now 
found ? — Causes which may have operated in effect- 
ing the hiiuminizationofthe Coal plants — Opinions 
of Mr. Penn and others — Supposed peaty origin 
of Coal — Anthracite. 

Of tlie formations or suites of strata already briefly 
described towai'ds the close of Chapter IL, that con'- 
taining the carbonaceous deposits is the most inter- 
eeting : its age and composition, involve problems 



recent geological writera in general have arrived ; 
namely — that the theory which regards vegetable 
substances as the principal origin of coal, much tlie 
most probable, because it is corroborated by the 
greater number of geological facts, as well as by 
many experimental results, — has by no means been 
iniincumbered with difficulties. It has, indeed, been 
justly remarked, that nnti! lately the vegetable origin 
of coal has, in the more perfectly fossilised varieties, 
been rather inferred tlian demonstrated. Peat, we 
know, from actual observation, to consist of decayed 
vegetables. The process is going on under our eyea : 
we can watch its progrcasj distinguish its degi'ees, and 
observe its results. The lignites of the upper depo- 
sits are so analogous to peat, and so decidedly present 
traces of woody tissue, that we can have no reasonable 
doubts respecting their origin. Bovey coal is evi- 
dently dicotyledonous wood partially altered. In the 
coal beds of the lower formations, however, we cease 
to recognise decided appearances of vegetable matter, 
and in several varieties the texture is so compact oiV 
crystalline, that were analogy inapplicable, they could! 
not be considered as organic. This is more especially 
the case with glance coal, as also with the variety- 
called pitch coal. The foregoing are the sentiments 
of Mr. Witham, who, in his work on Fossil Vegeta- 
bles, has delineated beautiful sections of jet, lignites, 
and even the cannel coal of Lancashire, in all of 
which the traces of organization are decided — though 
some of these, as tlie Bovey coal for instance, where 
the woody character is strikingly obvious exteriorly, 
and in the gi-ain viewed generally, did not present 
those interesting appearances under the microscope, 
which might have been expected. 
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HATCHETT S INVESTIGATIONS. 

CLemical iuveatigalioii, already adverted to, aJ- 
though pursued by several able experimentalists, and 
in ita results developing much curious illustration, has 
perhaps been tlie least conclusive in its beariuga upon 
the question of the ligneous origin of mineral coal. 
Mr. Hatchett, however, not only obtained from coal a 
substance possessing properties analagous to those be- 
longing to that extractive principle of seveml vegeta- 
bles, especially oak baik, called tannin, — hut likewise 
resin, a product which has always been attributed to 
organized bodies, paiticulai'ly to those of the vegetable 
kingdom ; and which does not appear to liave been 
obtained from coal previously to the experiments of 
the above-named individual. Mr. Hatchett, in Iiia 
various experiments, found it easy to produces by 
means of chemical action upon vegetable substances, 
a matter analagous to Bovey coal, with the important 
exception that the ax-tificial product was never bitu- 
minous; and it is stated, on this authority, that true 
lutumen has never been formed by any artificial pro- 
cess hitherto devised, either from the resins or other 
vegetable substances : products resembling it in odour 
Trhen burned andin other properties, havebeen obtained 
— but the effects of alcohol, or water, always proved 
tiiese products not to be bitumen. " But synthesis 
of natural products," observes Mr. Hatchett," although 
required in strict chemical demonstration, is (as we 
have but too often occasion to know) seldom to be 
obtained, especially when operations are performed 
on bodies whose component parts are liable to an in- 
finite series of variations in their proportions, qualities, 
and modes of combination. Considering, therefore," 
proceeds ow autliority, " that bitumen and resin afford 
by certain operations similar products ; that resin and 




treme series of ligneous matter, and which has uuder- 
gone the most entire change, comprises the varieties 
of pit-coal, so abundant in manj parts of this country, 
and in wluch almost every appearance of vegetable 
origin has been destroyed. The formation apparently 
equally remote from the two extremes* just noticed, but 
which nevertheless discloses pecuharities singularly 
aualagous to both of them, is brown coal, (the braun- 
kohlen of German Mineralogists) found abundantly 
in some parts of the world. In this country it is 
represented by the well-known strata of bituminoos 
wood, called Bovey coal, which exhibits a series of 
gradations from the most perfect ligneous texture, to 
a substance nearly approaching the characters of piU, 
coal, and, on that account locally distinguished hy 
the name of stone coal. This fossil which is believed 
to liave been deposited posterior to the cbalk fomffl* 
tion, and which is denominated from the place' where 
it has long been found — Bovej-Tracey, near Chut^ 
leigh, in Devonshire— was first largely described b* 
Dr. Milles in a letter to the Earl of Macclesfieh| 
President of the Royal Society, 1 760 ;f it was al^ 
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this combmlible. 

imestone has been called a lifmile coal, adds 
□m whom this passage is taken. Is in fact to 
re Is to animal; the complelioii of the chemical 
itFDcture diEappeara. Lignite b as generally a 
uioodg aipect ; coal always thai of a rock. 

t Philosophical Ttansacllona, vol, li. p. 535,— Tbe l!o>ey coal has been 
worked about a century; and the whole area explored in that time may 
■monnl to nearly twelve acres. Tbe coal is mostly nsed for slpam engines 
and in the burning of lime, and occasionally in the manafacture of earthen. 
~ imesiic purposes. Its sulpbureous exba- 
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BOVBT COAL. 

made the subject of a series of experlmeuU hy Mr. 
Hatchett, the details of which were laid before that 
iUustrious body in 1804 aud 1806, and from which 
details manj of the particulars of the present treatise 
are taken. Ou comparing the two accounts, it is 
impossible not to be struck with the remarkable dif- 
ference wliich the effect of the progress of science for 
about half a century, had in determining to such op- 
posite conclusions, the opinions of two philosophical 
individuals, having the same substance before Uiem. 
The object of Dr. MiUea in his remarks was to es- 
tablish the hypothesis, that this and similar substances 
are not of vegetable but of mineral origin ; aud to 
prove this, he adduces a great nmnber of cases, most 
of which, however, in the present state of natural 
liistory and of chemistry, must be regarded as proving 
the contrary. 

The Bovey coal is found in strata, corresponding, 
in almost every particular, H-ith the fossil wood of 
Iceland, called surturbrand, described by Von TroO, 
lann, and others. The different strata of both 
these substances are likewise similar, being composed 
of wood or tninks of trees, which have completely 
ist their cylindrical form, and are perfectly flattened, 
I if they had been subjected to an immense degree 
of pressure. The succession and thickness of the 
strata at Bovey are tfaas descril^ed by Mr. Parkinson : 
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niSTOBY OF COAL. 

The annexed sketch (Jiff.2.) 
taken from Parkinson, shews 
tlie anangeraent of strata j tlie 
black parts, lettered a b c d 
and E, represent layers of coal 
coi I e-ipoudiug with the fore- 
going No3. 5 to 9 incluBive ; 
the Imed portions are strata of 
, an inferior kind of coal, not 
worth taking np ; and the 
white spaces indicate argilla- 
ceous strata^ — -the uppermost of 
these, or that bctwoeu the fifth 
and sixth bed of coal, being 
ten feet thick, including the two pscudo seams ; and 
that between the sixth and seventh beds, also inclo- 
ding two worthless strata, is eight feet thick. Tks 
lower coal strata furnish the best and strongest sub- 
stance for buiTiiug. The shaft from the grass to the 
bottom of the last coal stratum, is seventy-five fed 
deep. It has been bored thirty-tln-ee feet still deeper, 
but nothing was discovered, except a muddy kind rf 
clay, intermixed with sand. The disposition of the 
strata is displayed by their method of working : th^ 
begin at the top, and clear away to the distance of 
eight or ten fathoms, and work down, in a perpendi. 
cular direction, through the various strata to the bot- 
tom of the shaft : then recommence their operations.* 
The direction of the strata at Bovey, is from north 
to south ; the inclination or dip tending to the latter. 
This inclination was stated by Mr. Scammell, who 
fumished Parkinson with the particulars of this coat, 
to be about one foot in six : the leading part is from 

* OrgRnic nemainE, vol, !,, p. 124. 



BOVEY COAT,. 67 

to west : the uortliern part bassets, or comes to 
fte surface, witliin an hundred yards of the aliaft, 
where it is cut off by a bed of sand j to what depth 
the southern extremity reaches had not been, and 
probably cannot be ascertained : it has been found, 
however, to extend a quarter of a mile. The eastern 
portion extends more than seven miles, though the 
western has not been traced more than two miles. 
The whole deposit Is said to occupy a kind of basin, 
or ancient valley. 

This foiTnation is by no means peculiar to Devon- 
shire — nor even to Great Britain : strata of bitumi- 
nous wood are fonnd in various parts of France, in 
the vicinity of Cologne, in Hesse, Bohemia, Sasony, 
Italy, and especially in Iceland as already mentioned. 
The Bovey coal is commonly of a chocolate-brown, 
and sometimes almost black. The quality and tex- 
ture are various in different strata : from some of 
these, it is obtained in the form of straight flat pieces 
three or foiu- feet in length, resembling boards, and, 
therefore, called board-coal : thin pieces of this kind, 
when first dug, and while moist, will bend somewhat 
like horn ; but as it dries it loses its elasticity, and 
becomes brittle. The sectile appearance in some 
specimens, cut and polished by Mr. Witham, is very 
beautiJul, and comparatively regular. Others have 
an obhque, wavy, and undulating texture, and, as 
Dr. Milles observes, have a strong resemblance to 
the roots of trees, from which, most probably, this sort 
bas, in a great measure, been formed. Some kinds, 
also, appear to be more or less intermixed with earth ; 
but that which produces the moat powerful and lasting 
fire, is called stone-coal ; it is black, with a glossy 
fractm^e ; has little or none of the vegetable texture ; 
F 3 




NATURAL HISTORY OF COAL, 
is more solid and compact than the others, brang 
almost as heavy as some of the pit^coals, the nature 
of which it seems nearly to approacli. Mr. Hatcbett 
submitted the wavy species of Bovey coal to chemical 
examination, and found that 200 grains by diatillatiM 
yielded : — 



1. Water, whicli Eooti cume orcr acid, and afUtwards 

turbid, by the mixture of eume bilunien 

2. Thick browD oily bitumea 21- J 

3. Cbarcoal 

4. Mixed );bs, consisting of hydrogen, carbonated 

bydrogeo, and caTbonic acid, estiniated at 

300 

The charcoal, by iitciueratiou, left about four gTSOR 
of yellowish ashes, consisting of alumina, iron, and 
silica ; but it was remarkable that there was not Um 
smallest trace of alkali. No extractive substance was 
derived on digesting the coal in boiKng water : but 
by digestion in alcohol a tincture was formed, whid^ 
by evaporation, afforded a substance possessing ^ 
tlie properties of resin, and proving that the whole of 
the proximate principles of the original vegetabh 
have not been entirely changed — a small portion of 
true resin, not converted into bitumen, (the ultimate 
effect of those causes wliicb convert vegetable matter 
into coal,) still remains inherent in the mass. 

The Bovey coal is not only bituminised to the 
degree intimated above, but there are indications of 
an excess of inflammable matters of this class ; Dr. 
Millea observes, that, " Amongst the clay, but ad- 
hering to the coal, are found lumps of a bright yellow 
loam, extremely light, and so saturated with petro- 
leum, that they bum like sealing-wax, emitting a 



ACCUMULATION OP LIGNITES, 
Tery agreeable and aromatic sceut." This substance, 
however, Mr. Hatchett has found not only to be of a 
composition remote from that suspected by Dr. MiUes, 
but totally different from any of the bitumens hitherto 
discoveredj consisting partly of resin, and partly of 
asphaltus, and hence it has been called Retinasphal- 
tum. 

One objection fonuerly m*ged against the vegetable 
origin of coal, as it partakes less of a chemical or even 
pliilosophical than of an liistorical character, becomes 
weak in proportion as our knowledge of the extent 
of causes formerly and actually in operation, is in- 
creased. Dr. Millcs, in the Remarks already ad- 
verted to, in enumerating the reasons why he con- 
riders tlie Bovey coal to be not of a vegetable, but of 
a mineral origin, says, " In the first place, there does 
not seem to be any imaginable cause in nature, which 
could bring together such a mass of fossil wood, as is 
found in this, and other sti-ata of the like kind in 
different parts of Europe. It extends here [at Bovey], 
to the deptli of seventy feet : in that at Munden [in 
Germany], they have sunk fifty feet, without coming 
to the bottom." There are few persons at the present 
day, so unacquainted with the signal monuments of 
diluvial action on the different portions of the earth's 
surface, as to find any difficulty in conceiving that 
the same tremendous energy, whatever it may have 
been, which has collected vast mountains of marine 
exuvire, would be abundantly adequate to bring to- 
gether vegetable masses equal to any bituminous 
fossil strata in the known world. It is by no means 
Becessary to imagine that they have been transported 
from any great distance, though that supposition 
would contain in it notliing improbable. 




NATCRAL HISTORY OF COAL. 

That tlieie might be some peculiar conditions in 
(he exuberance and chemical nature of primeval vege- 
tation seems probable. M. Bron^iart (in Prodromus 
des Veget. FossUes, 1818,) was the first who, in ex- 
plaining the cai'boniseJ natnre of coal, thought it 
necessary to suppose that the atmosphere once con- 
tained a much larger proportion of carbonic acid gas 
than it does now. He assumes that as it might 
happen that there was then much leas mould, plants 
must need have lived by absorbing, through the 
leaves, and appropriating to themselves, much carbon 
taken from the air. M. Tli. de Sauasure* has de- 
monstrated, that a proportion of two, three, four, and 
even eight per cent, of carbonic acid gas in the air, 
may be favourable to vegetation. In this way the 
gigantic height of plants at an early period is tliought 
to be explained : while the simultaneous existence of 
many reptiles and the absence of mammalia is deemed 
to accord with the hypotliesis.f ^ 



• De CandoUe. Edia. Phil. Jour. Jan. 1835. 

■)■ This IhBor; 19 elegantly espoiinded by Mr. Burnel, Professor of Botia} 
in King's College, London, as follows:—" The office of ferns and Iha oihir 
plants of Ihe coal formalion, and the final cause of Itaeir predom i nance b 
that peiiod, would seem from nameroUB faclsto be, (hat b; Ibeir asBimilatloB 
of Lbe carhoD, and liberation of the oxjgen with wbicb it nas combined, tbq 
might purify (he atmoepbere, uiil bring it into a condilion In which i( wnnU 
become reepirahle hy reptiles, beasts and man. That such was the primllin 
condition of the atmosphere, and that it wns thns gradnally purilied by (bo 
gronth nf plants, seems to be not improbable, from the circttoistaacs Ibal 
reptiles and other cold blooded aaitnals, which can endure and enjoy an 
atmoepbere that nonld be fatal to warm blooded animals and man, are (ha 
earliest of nbicb any fossil remains are found. That ths atmosphoTB a( 
Sni[ was very greatly loaded with oarbonic acid, is probable from reptiles not 
appearing until after the coal formation: and that it required many sue- 
also likely, as it is not until long after, (hat any vestjgis of these animals 
ate found. These were (be immediate precursors of (he human race, (he 
Igns of a world nhich they underprize, and of which they little know 
the wonderful straclure or (he surpassing baanty.'' 
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RECENT DRIFT TIMBER; Tl 

As to tlie aupply of the material itaelf, we have no 
i-easuii to doubt but that, aasumiug the more ancieut 
coal formation to cousist of land vegetables aualagous 
in their original growth to the lai'gest trees at present 
known, the forests of the antediluvian world, might 
I furnish a sufficient supply, if we merely judge from 
I what we know of the exuberant growth of intertropical 
vegetation in our own times.* To say nothing of 
what must be the fossU contents of a basin oj- valley 
into which some partial deluge sliould sweep one of 
the immeasurable forest tracts of North or South 
America, there are accumulations of drift wood 
taking place on some of the rivers of tliat quarter of 
the globe, which, whether destined to become coal 
Btrata, as some think, or otherwise, may, at some re- 
I motely future period, when the land will perhaps be 
' comparatively denuded, and other changes have taken 
place, present a problem of almost as disputable if 
not difficult solution as that i>f the formation of ex- 
isting coal fields, " In the spring, or ratlier winter," 
says Captain Basil Hall, " wlien the freshes or floods 
e down, they bring with them millions of trunks 

• Spekking ot bd epocha of tlie antediiuiiio worM, whea the ocean U 

V'fiqiposed to IiBVe posiened a much bigber degree oriempentore, aiid ibe urlb 

CDmrnied »l[h ■ muisi and lepid aunoi|ibeic, hr diflerenl 

» U presenl — " Ihe firM age of tbe ■ofld," tajt Dr. Vtt 

*■ then, exlroding probsbl J Ihrongb KienI aealanet, lollj realiMd Ibe Diti- 

d and ODfadUig spring of Ibe poeu. Under lacb ft»l«ring power* of 

ioD, the caal-meaaare plaisu were matorsd, ia coanUeu mjtiMdt,<tJth 

Biapidilj to wbieh modem experience can raiuith no panllel." Aa al Ihe 

a tbe bjpoibena aUoded lo, ibe differenie between 

«qaaloiial ai>d pcdai tanpenlnrea would be at firal comparaliTcl; nnall, to 
ttconndenbla atUandtj of legetB^ini would perrade tbe moM dutanlzooea. 
" We need not, (bacftce," adds [be authorilr abore qaaled, " be mrpfiaed 
at Bniliiig the Maw tat aw nt a, a gigaabc equiteUuni, buried anung tbe eoal- 
mewaTM of Ke* HoUand (ueu Port Jecluan), and ol England; Ibovgb 
no* B-dsn, litu plaau are taigeeud to Ihe nnditided empire of tbe im, 
Otj ditfis ia ipcoea wiili rerj moderate rariatiaiu ot iatitode i and with 
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of trees technically called logs. In February or 
March, the quantity of these logs is sometimes so 
great, that not only the river itself, but the sea for 
several miles off, was so completely covered over with 
them, that it required some skill to get through. 
Tlie whole ground, — if tlie loose and muddy soil 
could be so called, — appeared to be foimed of layers 
of these logs, matted together into a network, or 
rather a gigantic raft of rough timbers, many yards, 
and perhaps fathoms in deplli, over hundreds of 
square leagues. May not this stratum of vegetable 
matter," asks the pliilosophic traveller, " which there 
is every reason to suppose stretches over the whole 
delta at the level of the sea, become in some future 
geological revolution of the world a great coal-field," 
Speaking of the great river Atcliafalaya, and its 
enormous raftage, Captain Hall adds : " the river 
just mentioned flows out of the Mississippi at a point 
about 350 miles from the sea. Twenty-seven miles 
from tlie efflux the raft begins, and extends over a 
space of twenty miles : but as the whole distance is 
not filled up with timber, the aggregate raft is only 
ten miles long. The width of the Atchafalaya is 
220 yards ; the raft extends from bank to bank, and 
is supposed to be about eight feet thick. Tt has been 
accumulating for more than fifty years, and is made 
annually lai^er, by supplies of trees drifted into the 
river from tlie Mississippi," In all likelihood, thia 
immense aggregation of drift-wood will continue to 
increase, until in process of lime it may become 
covered with sand, and arterwai'ds with vegetation of 
the higher order, as already at certain seasons it is 
gay with verdure and flowers,* and after a succession 

• De la B«che disp^ragee tlis iilen which haa b«eii promulgalcd relallre 
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of ages, present either a seam of coaJ, or at least an 
aceumulatiou of tlie aiialagous lignites. 

Various and conflicting opinions have been enter- 
tained by geologists, as to the original places of 
growth of the vegetable matters composing the great 
coal deposits ; including the question as to whether 
or not they std occupy the stations where they grew. 
Some have contended that they may liave floated for 
a long time, and from vast distances, before they 
sunk into their present beds, and became interstra- 
tified by the successive subsidences of stony and 
other matter. Others fancy tliey have had an inland 
origin, having sprung up and tluiven on the borders 
of vast lakes, into which they have ultimately been 
swept by some sufficient agency. This lacustrine 
theory, is in timi objected to, on the ground that the 
traces of plants in some supeijacent strata appear 
rather to indicate a littoral or marine vegetation ; 
hence the bituminous beds tiavc been deemed of 
Polynesian or insular derivation. Mr. Conybeare, 
however, is disposed to think that the coal vegetables 
were accumulated in friths and sestiiaries, and after- 
wards buried there with the alluvial detritus that was 
swept away with them. 

Some inferences relative to the original formation 
of the great carbonaceous deposits of England and 
Scotland have been drawn from the character of the 
vegetable remains interspersed throughout each series. 
In the coal-fields of Newcastle, Dui-ham, and York- 
shire, impressions and remains of cryptogamia exist 
in great profusion, while in the Edinburgh and 
Jjothian basins, imprints of ferns are so rare as lo be 
reckoned curiosities. Such ia the statement of Mr. 
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mingled eai'th uud water, wliicb, at that period muat 
have been rolling around, as tliey poured and settled 
on the primitive vallevs and plains, and produce tliat 
pressure, moisture, exclusion of air, confined moderate 
warmtli, and sandy suporincumbents, which appear 
to have been the producing causes, as tliey would 
now be, for converting plants and wood into coal.* 

In contending for the ligneous origin of coal, it 
will not of course for a moment be imagined, after 
what has been already stated, that Uie mere accumu- 
lation of an immense quantity of wood under aay 
circumstances with which we are precisely acquainted, 
or exposed to the knoivn agencies for any length of 
time, is sufficient to lead to the formation of a 
stratum of bituminous mineralised matter of the 
nature of that now under consideration ; other con- 
ditions which have hitherto eluded the records of the 
historian and the investigations of the chemist must 
undoubtedly concur. Tlie observations of Dr. Conea 
de Serra on the wood of the submarine forest at Sut- 
ton, on the coast of Lincolnshire, together with many 
similar accounts which have been published in the 
Philosophical Transactions and other works, demon- 
strate in the most satisfactory manner, that whether 
vegetables are totally or partially buried under the 
waves or under the earth, they are not merely by 
such means converted even into the most imperfect 

ooal atiala ua lacastrine depoeils, from fresb water, formad in the BOarse of 
Ihirusandt, or, ae some thick, miJ'ionj of ages T Ilmnst be evident that eitb«r 
the facta alladed to are erroneous, or Ihe usual iiue of reaaoning on tha coal 
roeaaQrea, nofounded. The facte, however, spaalt for lliemaelves, and are 
fnllj open lo the iospeclJOQ of every one: it may Iberefore be fairly aaaumed 
tbal snapieion must rest upon the Iheoriea in iiueslion.'' — Fairhatme on the 
Nature oj Coal, and on the Mode of Deposition of the Caal Simla, in Phil. 
Mag. Oct. 1833. p. 345. 
■ Salted Hlat. p. 832. 



SUPPOSED AGENCY OF FIRE, 
sort of coal. Some process, therefore, independent 
of tliese circarastances, must have taken place, in 
order that the vegetable substances, such as ligneous 
matter, resin, oil, ike, should become coal and 
bitumen. 

The agency of fire was naturally enough at an 
early period of the investigation, supposed to have 
been one of the co-efficients in transforming vegetable 
matter into coal. Modem chemistry* had made 
compamtively but a small progress, when the illus- 
trious Bergmann published his Dissertation entitled 
Producta Ignis subterranei chemice cons'iderata ; for, 
at that time, tho extent and power of chemical action 
in the humid way, were very imperfectly understood. 
In that part, however, of the above work, wliere he 
speaks of the fossil wood of Iceland, called surtur- 
brand, he evidently appears do'ubtful how far volcanic 
fire may have acted upon it ; although he conceives 
that in the formation of It, there has been some con- 
nection with volcanic operations. His words are, 
" Quid de ligno fossili Islandise sentiendum sit, gnaro 
in loco natali contemplatori deddendum relinquimus. 
Jnterea, ut cum vulcani operationibus nexum cre> 
damus, plures suadent rationes, quamvis hucuaque 
modum ignoremus, quo sitiim texturamque adquisire- 
runt hiec strata." It was certainly very natui-al, pro- 
ceeds Mr. Hatchett, that Bergmann should entertain 
tills opinion, in respect to tlie suitm'brand ; and it is 
remarkable that a schistus embedding the real sub- 
stance of alder leaves in an apparently half charred 
state, and seemingly unknown to the celebrated che- 
i^st above named, appears to be of tho same nature, 

• HMclutt'i ObwrVBlions, Phil, Tranb, .oL 94, p. 108 !l. 
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aud is Ibund in the same country. The leaves de- 
scribed by Mr, St. Fond, as enclosed in a sort of 
marie, are also similar, and found in a country whicb, 
according to him, wa.s formerly volcanic. Were 
tliese substances, therefore, never found but in conn- 
tries whicli eitlier actually ai'e or were volcanic, we 
should be almost compelled to believe, with the 
Swedish Professor, that the operations of aubterra- 
ueous fires have been concerned in the formation of 
these bodies, or rather in the conversion of them into 
their present state. 

But aimilai' circumstances are found in countries 
where not tlie smallest vestige of volcanic effects can 
be discovered, and Devonshire most undoubtedly is 
such ; yet, nevertlieless, the Bovey coal is there 
found similar to the surturbrand in most of its exter- 
nal and chemical properties, and in forming regular 
strata. Moreover, the half-charred appearance pre- 
sented by both these fossils, cannot be adduced as 
any proof, that the original vegetable bodies have been 
exposed to the partial effects of subterraneous fire ; 
for it is now well known that the oxidisement of sub- 
stances is perfoimed, at least as frequently, and as 
effectually, by the hunnid as by the dry way.* Fos- 
sil charcoal, or wood which appears to have been 
exposed to the direct action of fire, does indeed occur, 
as well in the coal measures of this country as in 
other parts of the globef ; it must not, however, be 

■ Trans, of the LlDmcan Sacietj, toI. ir. p. HI. 

f Near to Cerro in Peru, there are uomerouE beds of foasil charcoal, of a 
qualit; thai may be used for healing Bteaai eugineu, and the like purpose!. 
The principal bed lies betweea strata of Rtie eandslODe. GoologiBla bafs 
been somewhat perplexed to account For these lorriRed deposits ; it has been 
thought that a phenomBDon recorded bj Dr. Richardson, the Datoralisl, In 
Captain FrankliD'a eipedition at discovery, respecting the ebate on the 
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coiifounded with the ligTiites now under tonsideratiou. 
It remains, now, that we notice one other theory, 
which certainly appears plausible, if not probable. 

Allusion has already been made to the experi- 
ments of Mr. Halchett, and his own acknowledgment 
that the syutlietic result was imperfect. Neither that 
able chemist, nor Dr. Mac Culloch, could ever obtain 
bitumen from carbonated oak, which substance is, ne- 
vertheless, an essential ingredient in true coal : the 
former gentleman, therefore, concluded his researches 
by entirely referring the production of bitumen to 
some unknown process of nature in the transmutation 
of wood. " But, with all the deference which is so 
justly due to that eminent chemist, I must beg leave," 
says Granville Penn, " to suggest, that it would seem 
to he time enough to resort to that ultimate principle 
when all previous means of research shall have been 
exhausted, which does not yet appeal- to be the case. 
Experiments have, indeed, been skilfully made on 
vegetable matter ; but they have hitherto been made 
on terrestrial vegetable matter only. It seems to have 
been entirely forgotten in these investigations, that 
terrestrial vegetation is only one part of universal 
vegetation ; and that immense tracts of marine vege- 
tation flourish in all parts of the bed of tlie sea. We 
may form a sufficient judgment, from the vast quan- 



cowU of the Arctic Sea, ma; bear od Ibe qnestion. Tbis sbale c 
procipilouB bonks, which Iq man; places were acluolly on fire. The com- 
bnsdon originates, according to Dr. Richardson, in tbe ciranmslanco of Ibe 
■hole conlaining a conEiderable qnontit; of sulphar in a slate of such mi- 
Date diriaion, that ii Terj readily allracta oijgen from the atnioiphere, and 
InQames. " Nothing, I Ihink,'" bbjb Mr. Rennie, " could esplain in a more 
aatiafactory manner the oecorrence of cba.reaal In cool meaaares and other 
mineral elrsla. In the anthracite mines of North America, for example, 
wood charcoal occurs, nitb the ligneous siructure as well marked aa in the 
ohBreoal recent! ;r prepared." 
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tity of fuci and other maiiuc plants vulgarly united 
under tlie denomination of sea weeds, wbjcb are con- 
tinually cast upon our coasts, and which are com- 
monly used for fuel in the islands of Jersey and 
Guernsey, of the immense quantities of these tribes 
of vegetation that must he contained iu llie different 
basins and depths of the sea. That the great majority 
of naturalists, who inhabit the interior of the European 
continent, should overlook this vast portion of vege- 
tation amidst the interminable forests with which they 
see tliemselves surrounded, would be less surprising 
than that we should neglect to remark it, the founda- 
tions of wliose soil are every where encompassed by 
it." "Now, since all naturalists," proceeds Mr. Fenn, 
"are agreed in this one point, that our present con- 
tinents were heretofore the bed of the sea ; since 
beds of coal are found to lie in concavities varying 
greatly in extent, from a few to many miles, and 
containing numerous sti-ata of coal, alternating with 
sand-stone, clay, &:c., which describes a formation 
analagous to an ancieot sea bed ; since marine sub- 
stances are found in the adjoining strata ; since nu- 
merous sea shells,* and even bones of marine animals, 
are found in imperfect coal, as in that of Pomiers, in 
Daupliiny, although none remain recognizable in 
perfect coal ; — a strong argument of probability seems 
to arise, that, if the substance of coal is of vegetable 
origin, we are to seek for that origin in marine vege- 

' Some of the loirer beds of tb« ooal may bare been derived in port from 
Duriiie forests, if the occasioiial oocurreuce of aalt-wBilsr leslacaBi be admit- 
ted as proof: "but there are at least upper and middle coal atrata 1 000 feet 
in thickness, and setcral huadrcils of square milea in extent, nithout a sin- 
gle vesUgc of taariae remains.'' It is at the Banie lime confidentlj affirmed, 
that no unexceptionable specimcu of a rnarine plant emboddad in rocic has 
eiei jet been pioducod. 
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tatiou ; tliat tlie beds of coiJs, in their extensive con- 
cavities, were immense accumulations o( Juci, &c., 
loaded witb the various animal substances that shelter 
among them, which were overwhelmed by vast agge- 
rations of the loose soils of the sea in the course of 
its retreat, and were left for decompoaitiou and re- 
composition by the chemical action of the marine fluid 
which they contained, and with wliich the enclosing 
and compressing soils were saturated : under which 
compression they had tain in course of bituminisation 
and mineralization, for some thousands of years be- 
fore they were brought to light ' entirely dissolved 
and recomposed in their elements, so as to be con- 
verted into the fossil masses to which we give the 
name of coal.' In this class of vegetation, so cir- 
curaatanced," adds our author, " it is perhaps possi- 
ble, that the ingredient might yet be found, which 
was uniformly wanting in tlie carbonisation of wood 
of earthy growth."* 

The notion, once more prevalent than at present, 
that the coal strata ai'e deriveJ from the covering up 
of ancient peat bogs, appears to derive no support 
from evidence — for the analogy subsisting between 
certain relations in the carboniferous series, and sec- 
tions of some interstratified turbaries, however it may 
illustrate the process by which vegetable matter be- 
comes converted into coal, affords no indications of a 
common origin. For, however unreasonable it might 
be to expect to find the remains of any of the nume- 
rous mosses which enter into the composition of re- 
cent peat, in strata where almost every trace of the 
original organisation of plants presumed to have been 
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80 much belter fitted to resist decomposition ia ob- 
literated, still tlic associate shales do frequently pre- 
sent us with impressiou 8 of matters scarcely, if at all, 
less delicate iu structure. It is, moreover, judging 
from the present state of things, not probable that 
tracts of moss covered large portions of the earth at 
the era of the coal formation, iu common with plants, 
the remains of whicli are allowed to indicate the con- 
currence of intertropical vegetation, but not of the 
bog-formatious of tempemtc and polar regions. 

That the common hltitminous coal, so abundant in 
this country, and iu the eastern Continent, as well as 
in some parts of North America, owes its origin to 
vegetable depositions of some kind, at whatever time, 
or under whatever circumstances these have taken 
place, may be said to be all but universally admitted 
at present. Many eminent geologists, however, arc 
hardly yet satisfied to refer the vast mountains of 
matter, apparently so much farther removed from 
ligneous identity as the anthracite appears to be, to 
the same cause. To this reference they have found 
an objection which, to them, seems of itself insuper- 
able; in the vast quantity of this useful mineral. But 
is this objection really insuperable ? Does it not 
proceed from a limited view of the operations of na- 
ture, from a disincliuation to allow sufficient time for 
the execution of lier stupendous designs ? Many 
errors in geological science are justly attributable to 
an erroneous or limited estimate of time ; and yet the 
eloquent chronicles of inanimate nature tell us of 
changes in the constitution of the globe wliich we 
inbabit, for the accomplishment of which ages mnst 
have been requisit. How many yeai's must have 
rolled away, aftei the disruption of the original rock. 
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before the saiidstoue lormatiou attained its present 
degree of compactness. Those, therefore, who deny 
that the anthracite is of vegetable origin, must bring 
forward some other objection than the want of time : 
and if ihey found their objection upon tlie depth and 
extent of this formation, we urge the analogy of the 
bituminous coal, and thus sustain the claim of the 
anthracite to a vegetable origin. It will not be de- 
nied that the power which could create mineral car- 
bon, could also create vegetable carbon, and after- 
wards by some great convulsion, subject it to an irre- 
sistible force. The foregoing are the sentiments of 
Mr. Bunker, an American ivriter, whose opinions are 
given in Silliman's Joiu'nal. " Indeed," continues 
this gentleman, " it seems to me more in unison with 
the otiier anangements of Providence, that the vege- 
.tables whicli beautified the face of the eai'th, for the 
happiness of one race of beings, should afterwards, 
when those beings had passed away, be stored up for 
the use of other successive generations of men." But 
4he object of Mr. Bunker's communication to the 
Journal above-named is not, he says, " to engage in 
the discussion of the question, whether anthracite 
coal is of vegetable origin, except so far as may be 
necessary in the exhibition of the testimony which I 
am able to produce in support of that opinion. Mr. 
Sakewell, in his inti'oductioii to geology, asserts, 
that no vegetable impressions have ever been disco- 
vered in the anthracite, and I believe that most 
geologists are of the same opinion, I have been so 
fortunate as to obtain from a small quantity of 
Schuylkill coal, six specimens, proving that trees 
were at least present when the coal was formed, if 
vegetable matter is not material. The best specimen 
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preaeuta the longitudinal section of a piece of wood, 
ten inchea long and two indies broad. Another spe- 
cimen exhibits a aimilaj section aix inches long. A 
third coutains a bit of wood one inch square, and one 
tenth of an inch in thickness, and this piece could be 
easily detached. Another specimen exhibits a sec- 
tion of wood, from four to five incliea long, and about 
three inchea in width. Tlie grain of this piece resem- 
bles that of the oak. A fifth contains a section four 
inches by three. The sixth is the counterpart of the 
fifth : the two pieces being the parts of a larger spe- 
cimen, the cleft of the coal dividing the wood equally 
and similarly, leaving a portion in each division. 
These specimens exhibit not impressions merely, hut 
real wood, resembling chaixoal, although softer. In 
examining coal, I liave often found indentations, 
which by the aid of the imagination, could be magni- 
fied into vegetable impressions ; but I never before 
found real wood. About the specimens which I pos- 
sesa, there can be hut two suppositions. Either this 
wood was introduced in some incomprehensible mode 
into the heart of the solid mass of the coal, or else it 
18 a remnant, not wholly consolidated, of the material 
from which the coal was formed. I believe that the 
latter supposition is more philosophical, and conse- 
quently more rational tlian the former."* 

Silliman'e American jDumal, 1833. 
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Opinions of the Ancients concemint/ Organic Remains 
— Equivocal generalion — Operation of plastic and 
forming energies — Conditions of vegetable remains 
— Families of plants existing at the period irhen the 
Coal beds were deposited — Plants of the upper Coal 
— Cycadiform fronds — Ligneous fossils af the true 
Coal formation — Mr. Witham's observations — Mo- 
difying causes of the variety of casts of stems disco- 
vered in different substaiices — Figures and descrip- 
tions — Microscopical examination of the minute 
structure of fossil bodies — Probability that trees of 
the more complicated v-oody structure, as n-ell as the 
merely vascular and cellular kinds, existed at the 
period of the Coal formation — Fossil fishes — Mus- 
cles — Question of toads found alive in the Coal 
rocks — Hutton's observations on the traces of exist- 
ing vegetable tissues in the perfect kinds of Coal. 

Xt may now be interesting to advert somewliat more 
particularly to tliose phenomena which hring the coal 
formation into such immediate contact witli tlie ti-aces 
or remains of organic matter : and, although it is 
almost entirely in the rocks subjacent to, or incum- 
bent upon, the carboniferous strata, that we meet with 
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sitcb aLunilaut and (liversified remains of ihe animal 
world, yet has the latter aeries always, wheu pene- 
trated, attracted the atteiition of philosophers to its 
appropriate suites of legetable exnvia.* 

The ancients, who were carefully observant of na- 
tural appearances, could not fail to become iu some 
measure acquainted witli the fossil remains of organic 
bodies — those " medals of creation," as the illustrious 
Bergmauu has strikingly designated them. Tbey 
were, however, sadly puzzled to account for their 
origin. Hence, they supposed tlie various lapides 
figurati, lapides idiomarphi, lapides qui figurant ha- 
bent concha;, cochlea, &c., as they were cautiously 
called, to have had some equivocal seminal origin, 
and to have grown, during an anomalous sort of life, 
in the situations where they were found : while other 
and later writers referred tlie production of those or- 
ganic fossils to a principle which they announced un- 
der such conveniently ambiguous terms as the vis 
plastica and the ins formatica. These theories were 
not merely applied to solve the knotty problem of 
animal reliquiie, but also to account for those accu- 
mulations of bituminotis wood which were so fre- 
quently discovered, and the striking deudritic forms 
of which were supposed to have arisen from tendencies 
to such formation inherent in the bitumen, Andrea 

■ The orgauie remBins of the coal formation are prodigiously numarons— 
espacially of Ptattlf. The liat given by Mr. Da la Becbe, and compriting 
roasiU rrom Ibia foriDHLiDn in all partii of Ibe world, exhibits the names o! lbs 
following numbers of speciea; Eupkorbiacea.^. Conifer<r,4. Doubtfiil Co. 
nifira.XO. Dicefyltdoaou! plants a/ doubl/iil afflaily, 30. Palm.e,3. Camu, 
1. JUonotxtyltdaiu, e/ doahlful affinils, M. E gaisalacea, 16. Filicei,l\S. 
Lycapadiact^, 61. Flanla of unceriain affinity, 43. Of animd rrm^ni 
ibelist preaentB, Pttcei, 3. Mallatca, 14. CoBcki/em, 14. Among the IkUer 
are many marine remains which may perhaps belong rathir lo the itrala 
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Mattiola, au eminent botanist, embraced tbe uotiou 
of Agricolaj a German miner, who had written on the 
subject, that a certain "materia piuguis," or fatty 
matter, made to ferment by heat, gave birth to fossil 
organic shapes. Of this opinion was Fallopio of Pa- 
dua, who not only conceived that petrified shells had 
been generated by fermentation in the spots where 
ihey are found, but gravely supposed that certiiin cu- 
rious antique vases dug up at Moiite Testaceo near 
Rome, were natural impressions st^miped in the soil ! 
Among the last supporters of the opinion of the ge- 
neration of these organic bodies in the bowels of the 
earth, observes Mr. Parkinson, may be mentioned 
the celebrated Langius, who strenuously contended 
for their having thus obtained their forms and exist- 
ence ; Dr. Plott, who believed their figures to result 
from the operation of certain plastic powers with which 
ceilain saline bodies were endowed ; and, lastly, 
Xthwyd, who combated the vis plastica of Plott, and 
supported tlie idea of their production from the semi- 
,na of fishes, &c.) raised with vapours from the sea, 
and conveyed, by the clouds and rain, through crevices 
or fissures into the internal parts of the earth. The 
more rational conjecture of Woodward, who attributed 
tLeix situation to the etfects of the general deluge, 
was rendered of less effect, in opposing these notions, 
from his having attributed to the waters of the deluge, 
an almost universal solvent power; by which, he 
supposed the rocks and mountains were melted down, 
and thus allowed the admission of these substances, 
not considering that by the same power, the organic 
bodies themselves would have been reduced to a mass 
not bearing their proper figures.* 

- Parkinson, Org. Hem. I. 23. 
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Regardiug the iuflaminablc matter of our Coal- 
fields as consisting chieJly, if not entirely, of accumu- 
lations of land vegetables once growing in the coun- 
tries ivliere they are now found embedded, and not as 
the transported reliques of a Flora of other climes ; 
and finding in the proximate strata of shale, ironstone, 
or sandstone bodies, which, retain at least in the ex- 
ternal traces of their original organic character confi- 
gurations analagous t3 tliose of plants now only 
growing in tropical regions, scientific enquirers seem 
to he agreed in opinionj that, at the period when these 
plants flourished, the climate where they are now 
fonnd must, to say nothing of other conditions, at least 
have been much hotter and moister than at present. 

We may premise that, in examining these relics of 
a former world, whether in the mine, or as detached 
specimens, it is necessary to decide carefully whether 
they be actual petrefactions, in other words organic 
matters penetrated and changed by the bituminising 
or lapidifying processes, or the mere infiltration of 
sand, clay, &c., into a cavity formed by the decay of 
the original body after the developing substance had 
hardened about it so as to form a mould, or only casts 
of such. The massive and often beautiful impressions 
of stems, raised from our coal mines occur in font 
diff'erent conditions ; some consist of vegetables con- 
verted into carbonaceous clay, and still invested with 
their bart, reduced to the state of chai'coal ; others 
exhibit impressions of the same plant, with the sur- 
face entire, upon clay, slate, or sandstone ; others are 
decorticated vegetables themselves ; and, lastly, others 
are impressions of these decorticated plants.* 

• This view of (he anbjeet, Sral BsponaBil by Mr. SlBinhttntr, bu been Tery 
MriklDgl; lUnalratedbf a writer in " Loodon's Magoziue of Natural Uiilor;,'' 
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The subject of antediluvian botany has exercised 
tiie ingenuity of the shrewdest investigators of phy- 
sical phenomena, both in our own country and the 
Continent,* with the advantage that the fossil Floras 
of the coal formation in different places are remark- 
ably similar. The naming and classification, how- 
ever, of fossil specimens, exhibiting for the most part 
such varying and equivocal characteristics, and often 
such slight analogies to existing genera, must, it ia 
obvious, be ao difficult a task, that comparatively little 
of systematic hai-mony can be expected ; and these 
difficulties increase as we descend from the compara^ 
tively recent to the more ancient deposits. Mr. John 
Phillips, of the York Museum (Professor of Geology 
in King's College, London), has, in the first part 
of his interesting " Illustrations of the Geology of 
Yorkshire," figiu'ed twenty species of monocotyledo- 
nous plants, as occurring in the coal associated with 
the liasic and oolite beds about Whitby, and com- 
prising specimens belonging to tlie kindred families 
lycopodinas, equisetacere, filiccs, cycadcEe, and palmfe, 
of Sternberg ; upon which he remarks that " the result 
of all accurate enquiries iuto the nature and distribu- 
tion of fossil plants, is, that they consist of three 
great distinct groups of species, which occupy as 
many peculiar repositories in the series of secondary 
strata : one group lies above the chalk j (namely with 
the more recent lignites) another is included between 
the chalk and the lias (i. e. connected with the 
"Whitby coal) and a third occupies the coal measures 

{Tol. viii, p. 31), nbero Sgurea nro given of llie condiliaca of the slems of 
■Bemptrvivum arbarelum, Linn., In the proeresBiTH Blages of decay. 

The great source whence our eeologiBla hava biiherlo mainly drawn 
.„>.r hnawledge of Tossil planU, is the splendid work, the Flora der Vorviell 
al Connt Sternberg. 
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and mountaiu limestone" — in oilier words, is associated 
with the more ancient carboniferous deposits. " A 
cursory observer," adds Mr. Phillips, " may, perhaps, 
be led to confound together the ferus and calamites 
of the coal district with the ferns and equiseta of the 
oolitic rocks : though to a botanical eye their difier- 
ence is very apparent : but who can mistake the lepi- 
dodendra of the former, the cycadifonn fronds of the 
middle period, and the dicotyledenous leaves and 
fruits which abound above the clialk ?"* As a speci- 
men of a remarkable family of plants, the remains of 
w Inch occui so extcnsiv ely in the oolitic and Hasic beds 
^«^ ^^^^niUi..iii.i!PO lying above the 

true coal forma- 
tion. Jiff. 3. in 
y the margin is 
-^ fflveufromPhil- 
'^?i lips : it is Cyca- 
"^ I dites lanceolatns, 
iiid occurs with 
1111 letyof other 
sptcies, about 
Whitby Cycas, 1 tLim i[)[lied b} Theoplirastus to 
a palm trte, is iio^i used to distinguish a natural 
order of vegetables, inti"oduced by botanists and phy- 
tologists as a connecting link between the fema and 
the palms ; they appeal- at the era of the Jura forma- 
tion, which is regarded as the equivalent of the oolite 
rocks of English geologists, and seem to have borne 
an excessive relation to contemporaneous types, as 
compared with the present state of things. M. 
Brongniart is said to have obtained from the formation 
in question seventeen species of fossil Cycadea!, eleven 

* Qeol. yorki 155. 
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I of them belouging to the genua Zamia : so that a 
I family, which now forms scarcely a thousandth pai't 
of the existing vegetation, aud whicli flourishes only 
near the equator, at the period when the roestoue 
was deposited, formed one Iialf of the European 
vegetation.* 

Among the more striking vegetable remains dis- 
tributed in the coal formation, may bo mentioned 
■^loae usually identified with, or allied to, the genera 
of palms, pines, tree ferns, arborescent grasses, cac- 
tuses, and some of the verticillate plants. f Almost 
all authors agree in representing the magnificent 
£imily of palms as having existed at a verj' early era 
■ of the vegetable world, and as being found buried 
■with the others : and their remains, viz, fragments 
lof stems, fronds, and fruits, are said to occur in the 
older coal formations. The singular structure of the 
.wood of tliis genus of trees renders the identification 
|of the fossil specimens apparently less difficult, though 
(pot absolutely certain : the Rev. W. D. Conybeare 
refers the trunks or stems thus discovered partly to 
trundaceous plants, approximating to those now 
bnowu ; and to a very peculiar order, distinguished 
by the cortical part being entirely covered by regular 
impressions, resulting from the petioles and fallen 
leaves, ranging round them in spiral lines— these 
lave been supposed to belong partly to the palmace- 
s order, and partly to anomalous forms, constituting 



• De CaadoUe, in Edin. FblL Jonm. vol iviii. p. 89. IS35. 

f TheBfv.J. Hodgeon, author or the HisLor^ of Norlbumberlind, wjs ; 
-" We hB,Te teen esra o^ barle;, and tbe lesveB of pine apples," [ananaB, or 
lerelj fir coneal] lakeu Trom the schisms encloBing ihe coalnsnr New- 
ISlIe. Beaolifully diBtioct impieeEJoua, anologoDB In tbaee which Mr. 
lodgioQ BO coDfideDll^ allribules to " ears of barle;,'' are before [he writer 
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a transition link betweeu tliese and tlie coniferous 
plants, similar to that already establialied in Profeasor 
''8 ' . Sprengel's Natural System. Fig. 4. 
'"^i/(\ '^ * fossil vegetable, from the coal near 
AHw 7 ' I^'^'^to'ij '" Derbyshire, where the 
%k0 Anipressious are frequent. Martin* 
^^m-y., '^'^ys the origiual was " doubtless one 
of the fir tribe." It may be doubted 
wlietlier it were a small cone or stro- 
bilus, or merely a portion of a branch : 
analogous specimens frequently occur j 
and tlie ironstone nodules about Ket- 
ley, in Shropshire, sometimes contain 
beautiful lepidodeudraandlepidoslrobi, 
tlie place of the original vegetable 
being occupied with a dark spai-ry concretion, occa- 
sionally investing some portion of tlie woody stem. 

A genus of plants, called by Dr. Marlins, Ynccites, 
and which, he saya, constitute a series allied to the 
palms, differs in structure from most of the monoco- 
tyledones, in having the stem broadly expanded above 
by a more or less perfect dichotomy, also makes its 
appearance among the primitive foims. Nor is it at 
all to be wondered at that such specimens sbould 
occur in oui" coal mines, apparently of the same order 
with plants of wliich we still have living examples, as 
evidence of a former world, the most ancient of all 
our vegetable productions, and of which may be 
adduced as an instance the famous dragon tree of 
Oratava. 

It must not be forgotten that when attempts are 
made to discriminate the genera of vegetables, sup- 
posed to have entered chiefly into the original com- 
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WOODY TISSUE IN TRUE COAL. 93 

Ijmsition of the combustible beds of the cai-boiiiferous 
T Strata, no idea is thereby intended to be cooreyed 
I as if actual stems, impressions of plants, or ligneous 
I structure, were ordinarily discernible in the mass of 
[•tlie ti'ue coal. Generally speaking, indeed, the very 
[ reverse of tliis is the fact. The vegetable matters, 
I whose forms are so distinctly preserved, occur, for 
I fte most part, in the non-inflammable layers of the 
Ifortnation, the aliale, the sandstone, the ironstone, 
l&c* It is the form and structure of fossil plants bo 
H situated, from which has been infened tlie type of 
[genera so changed by the union of chemical and me- 
chanical causes as to exliibit no seeming trace of the 
original organization. " Except in a few instances," 
says Mr. Witham, " I have ineffectually tried, with 
I the aid of the microscope, to obtain some insight into 
Itbe structure of coal. Owing to its great opacity, 
Kvliich is probably due to mechanical pressure, the 
I action of chemical affinity, and the percolation of 
Lftcidulous waters, all traces of organisation appeeu* to 
liiave been obliterated. After frequent trials, how- 

iB inalBQcea glgantio stems occur, parlaking of tlie nature of tba 
Bttnta ihroQgh which tliey pae9 ; in olliera ihej- are compo&ed wholly of 
1 and affain, as In (be caee of the celelirated Crnigleiih fossil tree, 
thej are coated with coal : it ia commonlj the bark changed into coal which 
praaents (hat beautiful figure work ao characterialic of tbe carbonaceous 
retiqnio. In (be meaaurea immediately below, as well aa tbose above tbe 
High Miun coal in the neighbonrbood of Newcaalle, maoj large stems (Si- 
gillariie) baye been found in a vertical position, At KiUingworih colliery 
tbej rose ten feet, passing tbroogh neatly as many strata, of abate and sand 
Hone, aod (heir roots spread out in tbe abale. To adopt the words of Mr. Oe 
la Beche," we can acarcelj refnae to adniiL wilb Mr. ^Vood [who Ursl de 
UTibed them] (hat these stems are exactly la tbe position iri wbicb they grew, 
the shale being the aoil or mud in wbioh they Ycgetalod." It appears more 
priibable, Ibat having been torn up by (be causes which accumulated the 
dlmenlary beds, tbeaa trees may have floated from a distaoce on the water, 
leperliaps on the silt or mud inlu which (lieir roots, 6rsl aioking by tbeir 
)r gravity, determined thorn in tha uprlgbl position in whi 
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ever, I have at leugtli lieen gratified by the discovery 
of a regular and beautiful texture in the centre of a 
piece of coal from the mountain limestone group. 
This, in many respects, indicates woody tissue and 
undoubtedly leaves scope for our most sanguine ex- 
pectations." The traces of organisation are, however, 
obscure iu the slice of coal represented by this gentle- 
man, especially as compared with the astonishing 
regularity of structure displayed by many fossil stems, 
exhibiting in several instances a texture as perfect 
as can be obtained from the most delicate section of 
a recent plant. 

The late Rev. Henry Steinhauer, in a " Mem(»t 
of Fossil Reliquia of Unknot™ Vegetables in the 
Coal Strata," communicated to the American Philo- 
sophical Society in 1817, figures a specimen under 
the name of Phylolithus tesselatus, and the original 
of which, lie says, assists in elucidating a circumstance 
very frequently attending these petrifactions, in which 
part of the original vegetable matter is transformed 
into stone. In such fossils the cast is sometimes very 
neat and complete, as in the present instance j while 
the matrix, on the contrary, is very indistinct ; at 
other times the cast is very obscure, while the matrix 
exhibits all the marking very exactly. From these 
observations, it would appear, that, sometimes the 
cast set or hardened before the matrix, sometimes 
the matrix before the cast ; and that one or the other 
continued soft after the vegetable matter liad under- 
gone that degree of liquifaction, which must evidently 
have taken place before it was converted into that 
coally substance which we now find. When, on the 
contrary, vegetable matter resisted decomposition till 
both the cast and the matrix had become fixed, both 
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RECENT AND FOSSIL STEMS, 
must exhibit equally perfect traces of the original 
Ibrm, which is aoinetiines the case. It seems also 
nposaible, from the above, to imagine the operation 
»f fire to have had any shai'e in effecting these 
changes. 

Fig. 6. represents this fossil 
^ from Steinhauer, and which 
supposed to be identical 
with the Lepidodendron iesse- 
: latum of Sternberg's arrange- 
^, ment, and rendered particu- 
! larly interesting in connection 
^with the following remarks. 
' The tree-ferns, which consti- 
tute so beautiful a feature of the tropical regions, ex- 
hibit several characters, by which they may be com- 
pared with the ancient plants ; but as they Lave been 
seen by comparatively few botanists, their structure is 
Eilmost too little known to allow of Uieir comparison 
with the vegetables dug up from our coal mines. 
Dr. Martins noticed one specimen in BrazD, so re- 
markable for the tesaelated surface of its caudex, that 
■he was not only struck by the novelty of the cii-cum- 
stauce, but, on comparing it and eiglit other species 
with figures in Count Sternberg's work, he found 
them connected by so sti'ong an affinity, as to enter- 
■tain no doubts of their generic identity. This writer, 
in a paper* read before the Royal Botanical Society 
at Ratisbon, in 1824, describes tliirteen species of 
fossil filicites, respectively exhibiting on their surfaces 
.those striking configurations which render them re- 
jmarkable in the cabinets of Uie curious, and stiU 
tharacterise many plants growing in South America. 



■ Translated iu EJin. Thil Jou 





Fig. 6, repre- 

aeiits a specimen 

i)f Wie Evphorhitis 

vulgm-is of Ailis, 

_ wliIcL has not, he 

says, been figured 

^^^ ^^^J by any other au- 

if^ '\ jfl MI' '^'^^^^r tlior, though ibuiid 

\\l ' '1 ' Jl .^^^^H '^' the greater part 

of Europe, The 
cicatrices are flat, fish-shaped, the upper part tiigoual ; 
glands two, which, wheu the bark is abseut, appear as 
twin tubercles on the ligneous fibres. These are a vei^ 
striking species of stems ; that, from which Artis 
made hia drawing, was nine feet long, five feet in cir- 
cumference at the lower Extremity, and one foot nine 
inches at the upper. In one of tlie abandoned coal 
mines near Wentwortii, seven trunks of this plant 
were suspended freely from thereof: some of them 
projected a foot, and the largest measured eight feet 
in circumference. In addition to vaiious species of 
Btgillaria analogous to the above, there are several 
varietiea common in collections, consisting of slabs 
fluted as uniformly as if wrought with a carpenter's 
plane, and the ribs of which exhibit neither glands 
nor cicatrices. The writer of the article on coal, io 
" Rees' CyclopEedia," mentions, tliat curious visitors 
used to be shewn, on tlie roof of a lateral opening 
in one of the Kenton pits, near Newcastle, a variety 
of specimens of singular plants, somewhat like grasses, 
ferns, vetches, &c. imprinted upon a sort of blue slaty 
stone : the different plants are remarkably distinct 
from each other. There is also, in one part, the 
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truuk of a tree. 
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truuk of a tree, many blocks of which have been 
taken out, to make seats in a iteighbouiiag garden. 
As far as the stone lias been cut, the tree has been 
traced, even to its smallest branches j and the rough- 
ness of tlie baik is still preserved in the stone : the 
whole of this stratum," adds the writer, " is one unin- 
terrupted continuation of these impressions of vege- 
tables : it is nearly horizontal, and 112 yards from 
the surface." 

Wliile the assemblages of the more delicate vege- 
table forms, which haveleft their impressions in certain 
strata, appeal' to have been heaped confusedly toge- 
ther, and wliile the stems of much larger liibes have 
been much compressed, and are mostly foimd lying 
in a position parallel to the enclosing stratum, there 
is a third class of fossil trees, individuals of which are 
often found in nearly vertical attitudes, apparently 
standing where they have grown, their roots distinctly 
expanded in the lower beds, while, in some instances, 
the stem rises through several different strata. Num- 
bers of these sigillarite have been observed in the 
High Main coal bed, as well as in other places.* 
They are the casts — mostly in sand-stone — of plants 
lined and jointed in the manner of bamboos, and 
sometimes two or throe feet in diameter. The stem 
found in Craigleith Quarry, near Edinburgh, is forty- 
seven feet in length, the bark being converted into 
coat. Stems nearly as long, and four feet and a 
half in diameter, have sometimes occurred in the 
coal districts in the North of England. 

• An Bpprapriale depoaitoiy— the Maseuni of tha Nalnral History RMietf, 
at NevBaslle-Dpon-Tyne, is ricb in splendid BpacimenB of Ihia and Ihe albei 
foBEilB from Ibe circamjacetit cnal district. Tbet? is, in Ihs Museum at tba 
FbiloBOpbical Society at York, a remarkably fine sigillaria, presented by Lord 
Hilton, in 1833, from tba collieries vl Earl Fllzwilliam, near Ralfaerbaoi. 
H 
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which they sometimes f^ve il. Iiave pro- 
bahly led to the provincial appellation of 
* crow-stone." 

Fig. 8. is a nodule of bind, with the 
iiiil>ression of some verticillate plant, co- 
L'd from Afarlin ; — it is probably one 
(it ilic astcTopbyllites, mucli- finer speci- 
mens of which genus are sometimes 
met wiih.* 
. is the pseudo royal filicile of the same au- 
thor, a species of Neuroptem, 
single pimise or leaflets of wliicli 
m nodules of brown ironstone, 
are not uncommon ; N. gtgantea, 
the fronds of which are supposed 
to have been several feet long, 
differs chiefly from the foregoing 
in liaving pointed leaflets some- 
what more distantly separated 
upon the midrib of each pinnate 
leaf. Vegetable impressions, as 
are often met with in nodoles of 
ironstone ; and we sometimes witness analogous re- 
sults in the occurrence of recent leaves very delicately 
preserved in those deposits of our ferrugiuoua waters 
where ochre is fonnecl : hence, as Dr. Darwin ol- 
ser\ed, the various ores of 



before remarked, 



" dusky iron sleep in dark abodes, 
And ferny foliage nestles in their nodes." 



• One of Ihose, the atlerophi/ilitei toagifolia of Mndley and HdHod, h 
Ggarcd in " MHinmel'a Genlogical FacU and Obsenaliaiis," as oocDTring 
In the coal field of Asbbv-de.la Zoaoh ; Ihis work conlBinB nne of lbs bert 
tritei of Bci^uralel; drawn and coloured representadoDg of the losl TSgetablH 
■liicb has bssu pabliihed in ibis connlrj. 
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[l.=,urBlsi«..] j..^ jQ_ j^ ^^j^^_ 

noptcris crenata, a 
species of fern deli- 
cately imprinted on 
blue sliale: it i!> one 
of tlie most pleasing 
objects of its class, 
nd, witli tlie forego- 
ing, delineated from 
I beantiful specimens 
y now Ijing before the 
j V, nter of these pages, 

f^^Mrfj#jWygM^^pf.lj/ Fiff. 1 1 . represents 
^^■■^^^iJF^^^Jp small specimens of 
^^B^^^j^yr ihiee other vegetables 

occasionally met with 
Fig. II. [jn.iun]aize,i jjj strata juxtaposed 
^^^^fei^^.^ with the coal : a, a fern 

?^^fcj^^ (Aleutopleris vulgatior, 

^g^*^B^fc^^^^ Sternberg) ; B. sup- 
^^ Mt i^_7^^^J^^^ posed to belong to a 
\ genus of plants, inter- 
f mediate between the 
cquiseta and graminie, 
(Volkmanm'a distachia, 
Sternberg) ; c. small 
portion of a minute 
I specimen ol i handsome blanching fern, (Neurop- 
I tens ffiganUa Brongn ) This is a vegetable of fre- 
1 quent occuncnce m most coil fields, and, with both 
|.*the others, is generallj met with in bluish indurated 
day 

In consequence of the dictum of M. Adolphe 
■firongmart cxpiessed in a highly interesting essay 
the nature of the vegetation which covered the 




aurlace of the earlli at the diiTereut epochs of the 
formation of its cruat,* it had become, as it were, a 
received law of nature, not to be disputed, that no 
phienogamous vegetable existed during tlie oldest of 
his epochs, no remains of such plant having been 
discovered in the first of his four formations, com- 
prising the numerous strata of grauwacke, encrinal 
limestone, and carboniferous rocks, magnesian lime- 
stone, and red sandstone, In contravention of the 
hypothesis as applying to the first of the above periods, 
Mr. Wynch has remarked,f tliat it is a well known 
fact in the neighbourhood of Newcastle-upon-Tyne, 
that the large trunks of trees found mineralized in 
the sandstone strata of that district, are branched iu 
the same way as our forest timber, and must, of 
course, ha:\'e belonged to the dicotyledonous subdivi- 
sion of plants. Other evidence corroborative of this 
opinion has been produced. 

It is, however, to H. T. M. Withara, of Lartington, 
that geologists ai'e indebted for the means of a more 
extended insight into the structure of vegetable or- 
ganic remains, than those commonly possessed. This 
gentleman suggested, and first practised with sin- 
gular success, the method of cutting from fossil stems 
transversely and longitudinally thin slices, and 
having cemented them to pieces of glass, polished 
them so as to render the internal structure strikingly 
conspicuous under the microscope. The results of 
an ample series of experiments, undertaken with the 
view of developing any traces which tJie lapidifying 
and carbonizing processes may have spared in such 
remains of the ancient Flora of our globe, as are com- 
monly met with, have been published by Mr. Witham, 
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iu aa interesting volume, illustrated by exquistitely 
engraved specimens of skeleton sti-ucture.* 

It is well known to botanists, tbat the stems of 
monocotyledonous vegetables present a system of sap 
vessels and fibres widely different from that of the 
dicotyledonous tribes ; the former being exemplified 
by the internal structure of grasses, reeds, &c. ; the 
latter, by the more solid texture of our larger trees. 
Such being the physiological fact, it has been a 
favourite theory with certain continental geologists to 
assume that, judging from the remains, every deposit, . 
from the oldest to the most recent strata, exhibits a 
progressive developement of vegetable and animal 
forms, from the simplest to the most complex, 
Brongniart is the original propounder of this hypo- 
thesis, which is opposed by Mr. Lyell, Lindley and 
Hutton, as well as others, ou satisfactory grounds ; 
and however plausible the idea, it appeal's to be fast 
giving way before the investigations to which the 
method of the assiduous analyst above named has 
given rise. 

" From what has ah-eady been done," says Mr. 
Witham, " we are led to believe that the sm'faces of 
the earth, as they successively existed, were adorned 
in those remote periods, with trees containing woody 
cellular tissue, differing entirely from that presented 
ty the vascular cryptogamic plants, such as the Equi- 
setaceaa, Lycopodiacea;, and Filices." 

Our author willingly admits that, at the period of 
<$ie deposition of the mountain limestone and coal 
Aeries, " there existed Equisetacete ten feet high. 
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monocotjiedoiioua plants aud tree-ferns from fifty to 
Msty feet high, aud arboresceut Lycopodiacese from 
sixty to seventy feet high ; but I must," he adds, 
" contend, that there also existed coniferous trees, or 
such as contained a complicated woody structure, id 
great abundance, and many of them of a height equal 
to the loftiest of those just mentioned. That the 
preponderance of vascular cryptogamic plants was 
considerable, I do not wish to question. Many of 
the shale strata accompanying the combustible beds 
of the coal-fields, contain innumerable impressions of 
Filicos, Equisetaccie, and Lycopodiaceae ; hut that 
the beds, particularly at the bottom of the coal fields, 
also contain numberless specimens of gymnospermous 
phanerogamic plants, or of trees analagous to them, 
is now established beyond dispute. From the 
frequent occurrence, therefore, of ti-ees possessing an 
exogenous structure, I cannot help suspecting the 
coiTectness of the assertion, that, ' the class whidi 
almost of itself composed the Flora of this period, is 
that of the vascular ci-yptogamic plants, and, in fact, 
that of two hundred aud sixty species discovered in 
this formation, two hundred and twenty belong to 
that class,' "* 

Proceeding to particulars, Mr. Witham mentioM 
that vegetable fossils, evidently analagous to flie 
tribe of pines, if not identical with the true conifene, 
have been found in the quarry of Craigleith, near 
Edinburgh, where some of the stems measured be- 
tween forty and fifty feet in length, with a diameter, 
at their widest part, of at least five feet. Also, at 
Lennel Braes and Allen Bank, iu Berwickshire ; in 
several places about Newcastle-upon-Tyne ; and 

• Fossil Vpgtlttlilcs, i>. 6. 





CALAMITES BTElffHAUEItl. 

especially about five miles westof Ihecily ofDurliam, 
fossil plauts are described as found and rescmbliug 
the Coniferse. " If, therefore," concludes Mr. 
Witham, " the argument that the combustible beds 
of our coal-fields are composed of vascular cryptogamic 
plauts, rests upon the numerous impresssions of the 
scattered remains of the leaves and stems of that 
class, why should the many magnificent members of 
the phanerogamic class be allowed to lie speechless 
in their early graves, instead of proclaiming the an- 
tiquity of their origin, and the usefulness of their 
remains ?" 

Mr. Steiuhauer has described under the appellation 
of PhytolUhus sulcahts, (fig, 12.J 
an interesting fossil of the coal form- 
ation, apparently either the terminal 
apex or first rudiment of one of the 
Bambusiffi, wliose striated stems are 
so abundant. The cast, either de- 
tached or enobedded in the matiix, 
aud composed of sand, or of the 
argillaceous carbonate of iron, occurs 
of various sizes, from one inch to 
several inches in diameter, and occa- 
sionally somewhat diflfering in form, 
persons, especially those who are disposed to 
regard as of the cacti family, those immense stems 
which are covered with pustular risings or depres- 
sions, have not scrupled to pronounce these fossils to 
have been flower-buds, resembling those of the recent 
cactus speciosissima ! Tliis seems a purely fanciful 
hypothesis. A friend informed Mr. Steiuhauer, that 
these casts very greatly resembled the appearance of 
the Surinam bamboo, immediately on its rising above 
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ground. On the other hand, Liiidlej and Hutton 
appear to consider them rather as the base or bottom 
of the stem whence the roots proceeded. Bi'ongniart 
has appropriately named this fossil Calamites Slem- 
haueii, in commemoration of its original describer, 
an excellent man and ingenious Oryctologiat. 

The existence of antliolithcs, or fossilized flowera, 
has been generally doubted, on the ground that the 
succulent substance of the slamens and pistils must 
be too delicate to undergo the lapidifying or car- 
bonising process : but there exist impressions on 
shale and sandstone in the British Museum, on 
viewing which it is difficult to resist the conviction 
that they exhibit some kind of stellate blossoms. 
That casts of seeds, ears of wheat, barley, or other of 
the cereal grasses occur in the true coal formation, 
has also been denied. Seeds, however, do sometimes 
occur — but probably in no instance com, notwith- 
standing the specious appearance of certain impres- 
sions to the contrary : indeed, it is asserted, that no 
trace of any glumaceous plant has been met with, even 
in the latest tertiary rocks, although we know that 
grasses now form a portion, and usually a very consi- 
derable one, of every Flora of the world, from New 
South Shetland to Melville Island inclusive.* 

The remains of the animal kingdom found in the 
coal and associate beds are less striking than those 
of vegetable origin. Fossil fishes have been dis- 
covered in the carboniferous group, as well in Scot- 
land as in this countiy — specimens from the coal in 
the neighbourhoods of Leeds and Newcastle being 
preserved in the Museums of both those towns. The 
large remains found in the ironstone of Wardie, and 

- FoB»il Flora, I. liii. 
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in the coal fields of Greenside aud Glasgow, and 
■hich were at first considered to be remains of saurian 
luiimals, are now determined by M, Agassiz and 
other Ichthyologists, to be true fishes. 

Abont the middle of the coal series in Derbyshire, 
or in the ninth bed of shale, reckoning in the asceod- 
ing order, a stratum of ironstone occurs, which is so 
full of different species of Mytili, &:c. as to be dis- 
tiiiguished by the name of tlie muscle band.*' There 
have been instances mentioned by various authorities 
of living toads found incarcerated in the coal strata : 
the fact of there ever having been in reality any such 
discoveries, is denied by Professor Buckland, who 
attiihntes the reports to mistakes on the part of pit- 
men, who having met with the animals in their work- 
ings, imagined them to have been dug out of the 
coal, without considering that they might but recently 
have entered the shaft. However tliis be, and the 
snppositioQ is more facile than sound, the learoed 

■ Ta the brom coal roimation, vliicb belongs to ■ more recent geological 
era iban the trae carboaiferoua group, aDinagJ remuDB aie frequenily found, 
•ipeciall; in the lignilic depoails of tbe European conlinent. Mi. LjdU 
BientioDB that muij enUie jaws and other bones oC an eitincl mammifer, 
called by Cusior Anihracotherium, have been found in Ibe noal beds of 
CadibODE, the bono being itself changed into a kind of coal. In theea beds, 
bowever, althoagh comprising carbonaceous shales, and sereral uama of 
eoal from two to sii feet in thiokneas, no ahBlls have been discovered, nor Im- 
pressiona of plants of nbich the species can be determined. Tbe same au- 
thority also inforniB us, ihat near the lallej of the Rhine, a tertiary forma- 
Uon, called brown coal, from tbe associalioa with it of beds of lignite worked 
Ibr fael, contains rariaua organic remains, particularly Qshes and frogs : they 
are found in a bituminons abale, called paper coal, from being divisible into 
extremely tbin leaves. It may be monlioned here, as an interesting diatinc. 
Hon of the two groups, that while the vegetable malter which baa been 
changed into the common coat, waa ontil rei:enUy considered to have belonged 
Mclasively to monocotyledonous plautsof extinct species, all tbedialingnish- 
abls remains of plants In the lignite and aEaoclated beds are aaid to belong 
to dicotyledonous trees and ibniba, beariag a dose resemblance to Ihosa now 
country. 
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lOS OHGAHIC REMAINS. 

Professor's experiment shewing that toads died wheu 
confined without air or food in closely glazed stone 
cells, no more disproves the repeatedly alleged dis- 
covery of live toads in coal, than it does their ex- 
traction from blocks of marble, of which latter fact, 
at least, there does not appear to be any reasonable 
doubt.* 

In concluding this chapter, it may be interesting 
to mention that, at the beginning of 1833, some "Ob- 
servations on Coal" were read before the Philoso- 
phical Society of Newcastle, by W. Hutton, Esq., 
from which it appeared that, on examining witli the 
microscope one of those slices of coal in which Mr. 
Witham had discovered a distinct vegetable texture, 
the attention of the Author was excited by the re- 
marlcable appearance of several cells in that part of 
the coal where the texture of the original plant 
could not be distinguished. The coal of the New- 
castle disti-ict is considered by the Author to be of 
three kinds : the first, which is the greatest in qnan- 
tity and the best in quality, is the rich caking coal so 
generally esteemed ; the second is tannel or parrot 
coal, or splent coal of the miners : and the third, the 
slate coal of Jameson, wliich consists of the two former, 
arranged in thin alternate layers, and Jiaa conse- 

• Tbo occurrence ot liting loaas embedded, or rather BotombBd, in caritirt 
of Ibe deep ElralH bus been adduced as a slrlbing objeclioD to Ibe igueoai 
Iheory of Halloo, and of oonrse, as an equally scriking lestioiony in faioat 
at lbs bjpotbesia of aqueona aolulion, which commonl; bears Ibe name ot 
Werner. Mr. Murray, Lhe chemisl, has remarlied, Ihal Ibe lethargy ot ihe 
load and lizard may conlinae wilhonl the eilinolion of life for ageaj aod 
both these animalB bare been found embedded in alone : " a load," uya Ihia 
aalbor, " was found under the coal Beam, In the ironstune over which it 
reited, in a coal mine al AucbiocruiTe, In Ayrshire." TiMids hare often 
been buried in garden pole, and found bUts aflei long intervals. Mr. 
mentions an instance of a load so buried, which at the end of Iwenlf yean 
was laken up mncb increased in bulk. 



quently a slaty stnicturc. In these vaiieties of coal, 
more or less of the vegetable texture could always be 
discovered : thus affording the fullest evidence, if any 
Bucli proof were wanting, of the vegetable origin of 
coal. Each of the three kiuda of coal, besides the 
fine distinct reticulation of the original vegetable tex- 
ture, exhibits other cells, tilled with a light wine- 
yellow coloured matter, apparently of a bituminous 
nature, and so volatile as to be entirely expelled by 
heat before any change is effected in the other con- 
stitueuts of the coal. The number and appearance 
of these cells vajy with each variety of coal : in the 
finest portions, where the crystalline sti'ucture, as in- 
dicated by the rhomboidal form of its fragments, is 
most developed, the cells are completely obliterated : 
the texture being uniform and compact, and the whole 
arrangement iudicating a more perfect union of the 
constituents, and a more entire destruction of the ori- 
ginal texture of the plant. After describing these 
cells, and illustrating them by drawings, Mr. Hutton 
proceeds to speculate on their origin in the caimel 
coal : he considers it highly probable that they ai'e 
derived from the reticular texture of the parent vege- 
table, rounded and confused by enonnous pressure ; 
moreover, that though the perfectly aud imperfectly 
developed varieties of coal generally occiu" in distinct 
strata, yet it is easy to find specimens, which in the 
compass of a single square inch contain both varieties. 
From this fact, as also from similarity of position in 
the mine, the difference in the different varieties of 
coal are ascribed to original difference in the plants 
fi'om which thev were derived,* 



• London and Edinburgh Ptiil. Mag., April, 1833. 





CHAPTER VI. 



THE COAL FORMATION. 

lieviem of the arrangement of carboniferous strata, as 
J'orming coalfields, coal basins, and coal measures — 
Arroivsmith' s map of the coal districts — Somerset- 
shire coal field — South Gloucestershire or Bristol 
coal field — Forest of Dean — South Welsh cod 
field — Shropshire field — South Stajfordshire and 
Warwickshire — North Staffordshire — North Wales 
— Lancashire coal field — Yorkshire, Nottingham- 
shire, and Dei-hyshire coalfields — Whitehaven coal 
field — Northumberland and Durham — Unexplored 
localities in England — Scotch coalfields — Ayrshire 
— Paisley — Lanarkshire — Ectst Lothian — Culross 
Irish coal fields — Districts of Leinster, Munster, 
Connaught, and Ulster — Description of a coal 
basin — Somersetshire and South Welsh basins — 
Mantle, and inverted basin shapes — Swilleys or 
small basins. 

W E have already adverted to the geological posi- 
tion of the carhoniferous group of strata (vide p. 36), 
where it will also be seen that the terms used at the 
head of the present chapter are appUed to one of 
those five general classes or suits, into which the 




whole known series of mineral beds may be compre- 
hensively resolved. The class of rocks here alluded 
to, and to which, for distinction's sake, the name of 
medial has been applied, range downward from the 
class terminating, as the case may be, witli what 
geologists term the upper or newer red sandstone, 
conglomerate or magnesian limestone, and contain 
not only the gi'eat coal deposit, but likewise the older 
limestone, or as it is sometimes designated from the 
organic remains embedded in it — enci-inal limestone, 
and the red sandstone, on which it reposes.* It 
may be remarked that the immense and diversified 
series of strata upwards, from the old red sandstone, 
constitute the region of vegetable remains, and to a 
great extent of the metalliferous deposits also. 

It is not, however, intended to mould the matter of 
the present Chapter info any systematic form, nor to 
make it the vehicle of any particular theory : the 
terms " Coal Formation," may, therefore, conve- 
niently be used to designate : — 

I, Those generally insulated tracts of carboniferous 
Btrata, commonly known in this country under the 
appellation of "coal fields." 

II. The scope and inclination of the strata, deno- 
minated from tlieir flexures, and occasional spherical 
formation, " coal basins ;" and 

lit. The succession and order of strata, as dis- 



• II iB HD intareating fact, aa conoecled with geologic*! enquiries, that 
then depoaiiionB are not alwaya found confonnabla with the nnderljlng 

<m[isse«, as [o paralleliEui of their aurfaccs. la aume Eiluadona, the newer red 
aaDdslDUe tills up the Boperior inequnllties of the suhJHcenl alrain, ai if the 
natter which afienvarda oouBolidat^d into Ibe atone nboia nsmt'd had, in 
the first iiiEiaiiFc, floned orer the pTeiionalj contorted moniilaiti limestoae 
■nd coal meaiinres, no distuibicg force having &ubBequeDtl)> been exerted to 

fNTEml the tranquil setlleineal and aggregBtlon of the coDglomerats. 




J 



played in a vertical section, anil called " coal 
measures." 

Of tlioae three views of the coal formation, it may 
perhaps be remai'ked iu addition, that the first is that 
which chiefly interests the topogra})her ; the second 
the geologist ; and, the tliird, the miner. 

The map, engraved by Arrowamith to accompany 
the Report of the Coal Trade, printed by order of 
the House of Commons, in 1830, shews in a striking 
if not very precise manner, the geological position as 
well as the commercial distribution of the coal of 
England and Wales. But it must be recollected 
that in computing from the coloured areas on this 
map, the entire space is often erroneously taken as 
underlaid with coal ; for in most of the large fields, 
there are extensive tracts of barren or unascertained 
strata : tliis being the case, the districts afterwards 
described are rather given as those within which coal 
occurs, than as being entirely occupied by it. If, 
however, a person take an ordinaiy map of this 
portion of Great Britain, and draw a line from Wey- 
naoutli, on the English. Channel, to Jedburgh, on the 
Scottish Border, and then di-aw at right angles with 
that line, other Unes, as follow ; — 1, on the west 
side, from St. Bride's Bay to Pontypool ; 2, on tlie 
east, from Wolverhampton to Atlierstone ; 3, on the 
east, from Newcaslle-under-Lyue to Cheadle ; 4, on 
the west, from Chester to Mold ; 5, on the east, from 
Huddersfield to Pontefract ; 6, on the west, from 
Wbitehaven to Appleby ; — such lines will intersect 
nearly every portion of coal district in England and 
Wales. It may be further remarked that, if another 
line, parallel with the former be drawn, from Gosport 
on the south to Guisebrough on the north side of the 
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COAL FIELDS, 

islaud, almost every portion of the true coal Ibiination 
kuown to exist in Britain, will be fonnd to lie on the 
western aide of sucL line.* 

In describing tlie^e localities aomewliat more in 
detail, we shall proceed from south to north ; and in 
this course, about eighteen miles from Bath, we ap- 
proach a curved tract, stretching perhaps twelve 
miles in length, and being about three miles over in 
the widest part ; this is the Somersetshire coal field. 
Proceeding onwards, we immediately come to the 
South Gloucestershire, or Bristol field : it liei 
east of the city just named, and may be said to be 
about a dozen miles in lengtL, extending from the 
Avon northward, and three miles in average breadth. 
This is the nearest place to Loudon at wliich coal 
lias been found : and here, the strata dipping east- 
Ward, pass beneath the red marl. Assuming that the 
Somersetshire coal measures, continuing to dip at the 
rate they do at Bristol, ultimately pass under the 
Metropolis, where wells have been sunk to the depth 
of 130 feet before reaching the sand, Mr. Phillips 
snpposesf that " the strata of coal are more than two 
miles beneath the bottom of the clay" underlying 



■ Tha coal farmalioQ in this cQuntry, lies generally in situation n con- 
piently acoessible ; and aUbough this is not exactl; the case in oilier purta 

tbe world— paitiuuiarly in America, lliere is still tniich of irnth in the 
soolatian, vhiah aaaumes that the rich aad pleasant valleye, and lov plitiDi 
ar the aeaa, and large rivers, were to be the babitalions of tbe social and 
nmeraial, busj world of mankind ; and tbere Ibe coals are round, perfectly 
QTBnient tar home coasamplioD, and for sujipljing the wants of others, by 
! great commercial higb roads — the natere. Had the coals been deposited 

the bonela of the highest mountains, Ibcj would in a great roeasttre have 
>n uaelesB to society, mauufacltire«, and commerce. VVo cnuld not con- 
Dlenlly havo carried the coals from tbe distant mounlains nor bate liced 
Ibeni. The high mountains are too barren, too cold, and loo far from 
B seal, for tbe residence of man in a social, commercial elate ; but tbere 
□oub, or rery little of them there. 
+ QeoloBy, 2IS. 



London. The hypothesis, however, upon whicJi tliis 
vast eccentric dip and direction are calculated, is 
justly regarded as untenable. 

The nest coal field is that of the Forest of Deanj 
it is somewhat of an oval form ; the average diameter, 
six or seven miles. Directly west, of the last men- 
tioned deposit, and at a distance of less thaa twenty 
miles, lies the great South Welsh coal field, ex- 
tending from Pontypool on the east, to St. Bride's 
Bay on l)ie West side of the Principality, and in- 
cluding the great iron works of Merthyr Tydi-il. 
Mr. Martin, who has published a very exact survey 
of this formation,* states its length to be upwards of 
one hundred miles ; and the average breadth, in the 
counties of Monmouth, Glamorgan, Carmarthen, and 
part of Brecon, from eighteen to twenty miles, and 
in Pembrokeshire only from three to five miles : the 
broader and narrower portions are separated by Car- 
marthen Bay, which is about twelve miles across, 
taking the line of the coal field. 

Returning to the line first drawn, and still pro- 
ceeding northward, we next come to the Shropshire 
field, including Coalbrook Dale, and the Plain of 
Shrewsbury : these taken together, may make eighty 
or ninety miles of coal. Nortli-east of the last tract, 
lies what may be called the South Staffordshire, or 
Dudley and Warivickshii-e field. The first basin of 
this coal, occupies a apace between the towns of 
Stourbridge, Birmingham, Wolverhampton, and 
Walaal ; and extending iu a triangular form on a 
base line drawn between ttie two last named places, 
the hypotheneuse lying about midway between Lich- 
field and Penkridge ; and comprising altogether an 



area of seventy or eighty square miles. Tlie second 
basin occurs ten miles east of the preceding, and 
extends from Tamworth to Coventry, twenty miles; 
the average breadth being about three miles. Be- 
aides the foregoing, there are coal measures, north- 
east and south-west of the town of Ashby-de-la^ 
Zouch,* making together, at least thirty sq^uare 
miles.-)- 

What is called the North Staffordshire, or Pottery 
coal field, consists of two sections, the eastward of 
which, surrounding Cheadle, and the westward in- 
cluding Burslera, may be said together to spread 
over about sixty square miles. Some anthoiities, 
however, have estimated the area of the field as com- 
prising from 40 to 50,000 acres of thick coal. 

The North Wales, or Flintshire field, thirty miles 
west of the last-mentioned, comprises, 1, a tract ex- 
tending from Wrexham to Hawarden, and thence, 
along the south-west bank of the river Dee, to the 
Irish sea : 2, a small section, stretching from Oswes- 
try towards Shrewsbury ; 3, a basin lying between 
the two preceding ; and, 4, ia the Isle of Anglesey ; 
epreading together over at least one hundred and 
'fifty miles. 

The great Lancashire coal field, stretching from 
Manchester to Colne toward the north, and from the 
former place to Liverpool towai'd the west, is of an 
exceedingly irregular form, and running out into 
vast branches, one of which extends from Ashton- 



t The collieries dd tbe Wolds Dear Ashby-dela Zoach, are RDTked oi 
nlsnslve scale b; tbe Mnrquia of Hastings, and also bj soma ptinate indl- 
tiduals. The deplh of the pits ti mostly rrom 30O to 360 jards. 

I 2 
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under-Line to Macclesfield. From the zigzag clia- 
racter of the outline of this field on Arrowsmith's 
map, it is difficult to compute the area of the whole : 
it cannot, however, he less than from four to five 
hundred miles, including an insulated portion at 
Hornby, near Lancaster. 

Eastward of the above, lie the important coal fields 
of Yorkshire, Nottingham, and Derbvahii'e, so called, 
as extending into those counties, hut constituting one 
continuous extent of formation, stretching in length 
from Nottingham to Bradford, a distance of upwards 
of sixty miles in a straight line, and being on the 
average hardly less than eighteen miles in breadth. 

Tlie Wliitehaven coal field stretches along the 
eastei-n shore of the Irish sea, from beyond Egremont 
to Maryport, where it sweeps inland to Hesket, form- 
ing an arc with a chord of about thirty miles: the 
average width about four miles. 

We nest come to the great northern coal field, 
extending into the counties of Durham and North- 
umberland, and containing those immense deposits 
of excellent coal, from which not only the metropolis, 
but a vast cii'cuit of towns and villages on the coast 
from Berwick to Plymouth, are supplied with this 
species of fuel. In pursuing our prescribed course 
uorthwaid, we enter upon the southern extremity of 
this coal field a little beyond the Tees, at a place 
called Staindrop ; proceeding over it, nearly in the 
middle, we pass through Durham,* Chester-le-street, 

• " TbB colliery, or rather (lie three collieries in Ihe neighbonihood o( 
Helton, in the counly of DurliB.in, is at preaent,'" Ba;a Mt. Wynch, " IhB 
moat important mining concern ia this [tho northern] coal field. These pit* 
Bie said to be capalite of working two hundred ihousiind Nencantle cboldroni 
of coals annually: itiey ate situated about seien miles from Sunderland, la 
Ibe south wesl, and the shafts are sunk through the mngncaiBJi limestone, 
which here coven Ihe coul measares, and is twenty bie falliomsin thickneu." 




COAL FIELDS. 

, Newcastle, Morpeth, and reach the opposite mai^in 
at Warkwortli, on the little river Coquet, a distance 
of nearly sixty miles. Passing over an interval tract 
of about three miles, we again come at the coal, and 
over it through Alnnick and Belford towards 
Berwick, a distance of twenty-five miles, making in 
the whole an extent of coal field running for about 
eighty milea in one direction. From Berwick-on- 
Tweed to the estuary of the Tyne below South Shields, 
the coal extends along the coaat-line, dipping, indeed, 
under the German Ocean. The figure of this im- 
mense coal field is very iiregular : but the extent in 
a cross direction would be nearly passed over by taking 
the line of the Roman wall, which commences near 
North Shields, and proceeding in a westerly direction 
to Brampton, near Carlisle. The whole area of this 
district, as thus including the coal formation, lying 
under what Is called at Newcastle " the west coun- 
tiy," as well as the more important meastires sur- 
rounding that town, cannot be under fifteen hundred 
square miles. 

It is not by any means pretended that the forego- 
ing are precisely accurate definitions of the outlines, 
much less exact computations of the size of the vari- 
ous coal fields named ; but merely, as before explained, 
krase sketches, derived from the delineations on Ar- 
rowsmitli's map, and serving at once to shew the 
topographical bearings and proportions of the several 
districts, and, at the same time, to indicate liow ex- 
tensive are the depositories of tliis valuable mineral 
in this island. Besides the tracts shove indicated, 
tliere ai*e various unexplored localities, which future 
research may add to our present coal fields : a highly 
interesting memoir on tliis subject, by tlie Rev. W. 
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Conybeare, is printed in the Philoaopliical Magazine 
for 1834. 

Scolland contains some liighl j important coal fields, 
though occupying a comparatively insulated district ) 
there being at least seventeen counties either desti- 
tute of coal, or containing it only in such small quan- 
tities, or of such indifferent quality, as to be of little 
value. To these may be added, the Orkneys, the 
Shetland Isles, and even the Hebrides, though the 
latter contain traces of seams. Generally speaking, 
the coal strata are not found north of Saltcoates, or 
south of Girvan iu Ayrshire, on tlie west coast ; nor 
north of Ht. Andrews, (except an inferior kind in 
Sutherlandshire,*) or south of Berwick, on the east 
coast ; so that these four points may he said to define 
the coal country in Scotland, stretching from S. W. 
to N. E. across the island, in breadth between thirty 
and forty milea.f In some districts the produce is 
verj' abundant : the whole of the south side of the 
county of Fife abounds in coal ; there are productive 
collieries at Saltcoates in Ayrshire, and in the vici- 
nity of Paisley in Renfrewshire. Lanarkshire ia fa- 
mous for an immense field of coal, underlying a tract 
of limestone, iron ore, and freestone. East Lothian, 
one of the most fertile counties in Scotland, which 
rests, for the most pait, upon a bed of granite, also 



D Imimated, tbftt besides tbe i 
.'' coal rotmalion, i 



1 indifferenl and >| 



Ab an eiceplion lo Ibe generally limited 8izo of the deposits of this nppar 
ooti], ma.; be menliODHd tbal of Brora, in Salberlandshire, alluded lo in lite 
text, and nhicb stretches for several miles along ibe coast of ScoilBiid. Tbii 
deposit in which eilensive workings have at one time or other been pursncd 
dnriDg the last tbrso ceDtuiies, is believed to correspond la geological position 
with the carhonaceoua series of £ast Yorknbire, described bf Mr. Fhllll[ii| 
B> occnrriajt between the lower oolitic and the curnbraah limestones. 
+ Plfljfair'a Scollnn.!, vol. i. p. 171, 



of tbe Black Water would be fouud to contain mine- 
ral treasure altogether incxLauatible. 

Tbe Coniiaught coal district stands next in order, 
of value and iiuportaiice, to tbose of Leinster and 
Munater, and poasibly may be found to deserve the 
first place wlieu its subterranean treasiu-ea shall be 
explored. At present little is known beyond the 
^ct, that the outer edges of several beds of coal have 
been observed, but they have not been traced to any 
distance ; so that their extent has not been ascertained. 
The coal is of the biturainoiia species, particularly 
adapted to the pui-poses of iron works ; and the gi"ey 
pig-metal made at the Arigna iron-works is reckoned 
among the best smelted in the empire. 

The Ulster coal district is of tiitling importance 
when compared with the foregoing. It commences 
near Dungaimon, in the county of Tyrone, and ex- 
tends, iu a northern diiection, to Coal Island, and in 
continuation to tlie neighbourhood of Cookstown. 
No beds of coal worth working have hitherto been 
discovered between Coal Island and Cookstown, but 
certainly the strata extend there. Tlie principal col- 
lieries are at Coal Island and Dungannon, adjacent 
to the great basaltic area wliich characterises this 
portion of Ireland ; the coal measures themselves being 
supposed to be identical with those that belong to the 
formations of the great central valley of Scotland. 
The coal of this district is bituminous. 

Besides tlie foregoing principal coal districts, there 
are others of less consequence. Bituminous coal has 
fceen found in the neiglibom-hood of Belturbet, in the 
county of Cavan, and at the collieries of Ballycastle, 
ni the county of Antrim ; but the Antrim coal dis- 
trict is not very extensive, though the collieries have 
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been wrouglit for a number of years. TLe coal is of 
a slaty nature, and greatly resembles both tbe coal 
and the accompanying rocks which occur in Ayrshire, 
and probably they belong to the same foi-mation. 
The whole of the coal distiicts of Ireland, bo far as 
Mr. Griffiths was aware, are those above mentioned ; 
trials have, however, been made at Slane, on the river 
Boyne, and also in the neighbourhood of Balbriggan 
and Rush, These trials were, however, on the edge 
of the district. Although coal is of very rare occur- 
rence, as well as of indifferent quality, in the coun^ 
of Clare, Mr. Weaver suggests the probability of 
discovering valuable seams in the elevated regions of 
Monnt CuUun, where, if coal should be found, the 
beds being nearly horizontal, it might be worked with 
advantage. From the foregoiug account of the coal 
districts, it appeal's tliat very extensive tracts of coal 
country exist in Ireland ; but none, if we except the 
Leiuster district, have been examined ; yettheMnn- 
ster coal district is in extent greater than any in Kng- 
land, and may probably contain inexhaustible beds 
of coal. 

We have already stated, towards the beginning of 
this chapter, that these immense mineral deposits are 
often, witli reference to their internal figure, denomi- 
nated by geologists coal basins. HecoUectingtbat 
the beds or seams contained in a coal field, are not 
merely tabular masses, which lie evenly between 
their boimding planes, like a slab of marble, hut in 
general, strata conforming successively to the scope 
of tbe hollow in which they are accumulated, it will 
be perceived that the edge or bounding line of each 
stratum must present itself at the surface, where 
denuded of the soil, appearing somewhat like the 




COAL BASIiKS. 

Concentric layers of an onion when cut iu In'o ; the 
edges of the coal and alternating beds being, how- 
ever, much less uniform in thickness and level. 
Tliia " coming to the day," or appearance of the coal 
at the surface of the ground, ia called by miners, the 
basset or outcrop, and serves, where it is exposed, to 
determine the form or size of the basin outwardly. 
These basins are generally elliptical, sometimes nearly 
circular, but are often veiy eccentric, being much 
greater in length than in breadth, and frequently the 
one side of the basin upon the narrow diameter, 
Slaving a much greater dip than the other; which 
circumstance throws the trough or lower part of the 
1)asin much nearer to one side than the other.* 
From this view of an entire basin-shape, it is 
evident, that the dip is in every direction, and all the 
strata regularly crop out, and meet the alluvial cover 
in every point. 

The most complete and simple form of a coal field, 
with reference to its section, is the entire basin 
shape, which we have in some instances, ivithout a 
dislocation. A beautiful example of this as seen at 

Soma recent geological wrilera have doubted t 
«n,"Bagetierallj applied la tbe coal and otber de 
coDtalniDg area is miich loo rarely of any entire 
Htj Ibe appellatioD. The immease hollaws in which Ihe carbi 

Into nbich, as meDtioned ia a preceding chapter, hate heei 
rer ci re iim stances, the glgflnlic vegetables originally gi 

risinilj. The celehraled vale of Clyde, in the coaniy of [.anark — the moat 
I Scotch coal country, is partly an imnjenee basin, or rather trougb, 

M the measures underlying tbe rirer, basset slang both sides at a coneider- 

•ble distance. And ws recollect, oit one occasion, to have beard tbe appella- 
"caal basin,'glveD to the bed ofthe GerniaDOccBQ, on Ibo ground 
IS carboniferous strata which dip eastwardly near the c 

NewcBBlle, are the same that are foand descending in a contrary direoLion 
opposite shores of Belgium. Il has been supposed that rich coal 
res may pit;-^ under Ihe Briti'h Chiinnel. 
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Blairengoriie, in tlie county of Perth, immediately 
adjoining the ivestern boundary of Clackmannanshire, 
accompanies the observations* of Robert Bald, Esq. 
on the coal field of 
the last named dis- 
Uict. Tn/y. 13. the 
ellipticalline marked 
A B c D represents 
the crop or outburst 
of the lower coal, and 
the inner illiptical 
Hue tlie crop or baa- 
set of the upper coal: 
the converging darls 
indicating the dip of 
themeasures towards 
the centre. Fig. 14. 
is a longitudinal sec- 
tion of the line A B; 
andj?(^. 15. the transverse section of the line c d; 
all the accompanying- coal strata partake of same 
form and pai'allelism. 

The annexed cut, j^. 16,, shews a section, by the 





Rev. W. Conybeare, of a basin belonging to the 
Somersetsliire and South Gloucestershire coal fields. 
It extends from the Mendip hills, indicated by the 
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I elevatiou at a, to the Wick rocks b ; tlie great masses 

f of both being old red sandstone. The sti-onger black 

lines shew the coal measures, and the others, the 

strata with which they alternate — the lowest consist- 

1 ing of mountain limestone ; the next, millstone grit : 

[ the dotted portion is Pennant grit rock, the iudenta. 

l tion c at the right hand being a section of the bed of 

' the river Avon which bisects the basin in the direc- 

I tion of its shorter diameter into nearly equal parts. 

Above the higher lines of coal, the first horizontal 

stratum E consists of new red sandstone, upon which 

repose beds of what geologists call lias F : the 

middle portion liere underlying the bifurcate section 

of Dandry hill D, consisting of oolite : both these 

last named accumulations are species of limestone, 

containing vast quantities of marine shells. The 

b Bummit of Dundry hill is 700 feet above the level of 

I the sea. It would be easy to give outlines and 

sectious of various other basins in the British coal 

fields ; but these, however interesting to the geologist, 

would afiord but little gratification to the general 

L zeader, as Uiey only differ in size and arrangement, 

liBod not ill character, from those already noticed. 

The great South Welsh coal field, comprising an 
I area of upwards of nine hundred miles, and being, 
I as some one has remarked, in the form of a long- 
J necked flask, was long supposed to exhibit a nearly 
Iperfect basin.* Later examination, however, has 
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enabled Mr. ConyI>eare to give tlie Bubjoined sec- 
tion which, instead of being; nearly hemispherical, 



as Mr. Martin had assumed, presents a rising of die 
measures on each side of the anticlinal axis \,Jig- IT. 
It is from the basin shape, that all other coal fields 
are supposed to be formed, which are portions or seg- 
ments of a basin, or cavity of some kind, and have 
been produced by slips, dykes, or dislocations : these 
will form the subject of a separate Chapter. It msy 
be here remarked, however, that the strata in many 
situations, instead of shelving generally from aU parte 
of the superior circumference to the centre, or, as 
miners call it, the trough of the basin, sometimes 
occupy a vice-versa position, rising from the sides to 
the summit, and, as it were, overlying a cone withiu : 
in this case, the formation is said to be mantle-shaped ; 
or when the cone pierces the strata, and the crop 
appears, indicating divergency downward, this form 
of the coal measures is termed the inverted basin. 
These peculiar conformations, however, comparatively 
seldom occur : examples are to be seen in Scotland 
in the county of Fife, and in several districts of En- 
gland ; but even in extensive coal fields, the inverted 
basin-form is only a partial occurrence, or a devia- 
tion from what is conceived to be the general and 
ordinary form. Through the bill upon which Dudley 
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Castle is built, canals liave beeu cut for workiug the 
great beds of limestone : these beds occur iu the 
lower series of the strata of the Staffordshire coal 
field, and, of course, are to be found at many miles 
distance from the Castle hill, and beyond the crop 
and outbursts of all the workable coal in the true 
basin-shaped part of the field ; at the same time, by 
this invested basin-form, these beds of limestone are 
elevated far above the level of the common surface of 
the country, and consequently above the level of all 
the coals. The numerous beds of coal, one of which 
is of the very great thickness of thirty feet, lie next 
the Castle hill, in a conforming situation with the 
beds of hmestone, and as this hill is of an elliptical 
form, the coals are found all around it. There are 
also two other liills, which lie with it in a direct line 
through the coal field- — namely, Wrensnest hill, and 
Hurst hill. In the former, the same beds of lime- 
stone as those found in the Castle hill, have also been 
wrought to a great extent, by meaus of a canal cut 
through the hill, which gave Mr. Bald an opportu- 
nity of examining the internal fonn of the strata of 
the hill, wliich are described by him as being com- 
pletely mantle-shaped. This Lill is also of an ellip- 
tical form, and the beds of coal with their accom- 
panying strata, lie all around it, conforming with the 
hcds of limestone, cropping towai^ds the summit of 
■Uie hill. From the truncated figure of the top of 
the hill, which is now arable laud, it would appear, 
that at one time it had beeu much higher ; excepting 
where these hills occur, inverting the ordinary figure 
of stratification, the great Staffordshire coal field is 
of the true basin shape.* 

Besides those extensive accumulations of carboni- 

• Memoirs of Wi^rneriau Socirtr, iil. I4R. 
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ferous strata, there are sometimea found outHera 
obscurely attached to the laain formation, or detached 
portions forming small basins, not more than a mile 
in diameter, and called in the West Riding of York- 
shire, SivUleys. Seams of coal, inferior in thickness 
to those belonging to the Newcastle coal formation, 
and interstratiJied with the encrinital limestone, as 
well as with sandstone and shale, arc spread over 
most parts of Northumberland j but owing to these 
" landsalc collieries" being generally inconsiderable 
in point of depth and extent of workings, the con- 
tinuity of the beds of coal has never been accnrately 
ascertained. Sections of coal mines in this formation 
are to be found in the fourth volume of the Geological 
Transactions, where an account of Shilbottle colliery, 
which supplies Alnwick with fuel, is given : and in 
the Transactions of the Natural History Society of 
Newcastle, sections of the more important mines in 
the vicinity of Berwick-upon-Tweed are inserted. 
Mr. Wynch, from whose interesting papers these 
particulars are derived, gives a section of the colliery 
close to the old castle of Blenkinsop, 33 miles west of 
Newcastle. Tlie deep pit at this place was 56 fathoms, 
and the viewer considered the position of the coal to 
be below the four fatLom limestone, and above the 
great limestone of the Alston Moor mining field, and 
that the bed of coal was the same as that worked m 
the more extensive mines on Tynedale Fell. From 
these collieries Carlisle derives its coal.* 

The unexplored coal beds enveloped in the lime- 
stone, become important in considering tlie unre- 
solved problem of the extent and consequent dur ation 
of the northern mines. 



• LoDd. and £dia, Phil. Mag. a 
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CHAPTER VII. 



COAL MEASURES. 

' Itfeaninff of the terms " Coal Measures" — Arrange- 
ment, contortions, and dislocations of strata — Verti- 
cal section of a deep pit near Newcastle — Tabular 
view of ' substances passed through — Gosforth colliery 
Depth of the High Main Seam at Jarrmv — Sections 
of Mines at Dudley and BUston — Inequality in the 
thickness of matter occurring between certain Coal 
seams — Tabular view of strata at Whitehaven — 
Sgnopsis of Coal measures at Ashby-de'la-Zouch — 
Staffordshire, Lancashire, Derbyshire, and Yorh- 
r shire coal fields — Sheffield — Section at Halifax — 
Notices of the coal strata in South Wales, Scotland 
and Ireland — Occurrence of iron ores in the coal 
formation. 

X>Y the term "measures," it is merely intended to 
designate tlie stratification of any particular coal dis- 
trict, comprising what belongs to the dip, thickness, 
aud depth, and composition of tile several solid matters 
exposed and raised in the progress of mining. It 
will be obvious that, on sinking a pit in any coal-field, 
consisting of cavities bounded in the manner described 
in the preceding chapter, tie concentric beds, of 



COAL MEASURES, 
whatever composition, might be expected to be met 
with more highlj' inclined, as the working takes place 
further from the centre of the mineral basin, snppoB- 
ing its form to be tolerably complete. The realiza- 
tion of this probability, Iiowever, will always depend 
Tery much upon the precise character of the local 
formation ; for, as the strata by upheaving or disloca- 
tion, may be thrown into a variety of positions, from 
the horizontal to the vertical,* so the difficulty of 
judging from any data short of actual inspection, is 
proportionately enhanced. 

Mr. Conybeare, in speaking of the coal measures 
says, "the strata are generally inclined, and fre- 
quently at a very high angle, being entirely uncon- 
formable to those more horizontal beds which overlie 
them J they frequently also exhibit contortions as 
rapid and singular as those which occur in the tran- 
sition slate rocks below : appearances of this kind are 
displayed in a manner peculiarly striking on the 
coasts of Bride's-bay, Pembrokeshire, near Little- 
haven. It may be observed, that where the associated 
solid masses of limestone and sandstone are elevated 
in high angles, but slill disposed in nearly regular 
planes, the more tender argillaceous beds are gene- 
rally twisted, and as it were crumpled together. The 
Mendip Hills and adjacent collieries in Somersetshire, 
afibrd an excellent illustration of this fact, which 
strongly suggests the idea of a mechanical force which 
has elevated the more solid rocks en masse ; while 
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DISLOCATIONS OF STRATA. 

the more yielding materials, giving way to its latei-al 
pressure, have become irregularly contorted. These 
phenomena cannot be attributed to any internal power 
like crystallization ; for they appeal" to be common to 
all roots, even those most decidedly mechanical in 
their structure. The faults, or as they may bejnost 
appropriately termed, dislocations of the coal fields — 
and of which we shall treat in the next chapter- 
still more irresistible evideuces of their having been 
affected by violent mechanical convulsions subse- 
quently to their original foi-matiou. Tliese faults 
consist of fissures traversing the strata, extending 
often for several miles, and penetrating to a depth in 
Tery few instances ascertained ; they are accompanied 
by a subsidence of the sti'ata on one side of their line, 
or (which amounts to the same thing) an elevation of 
them on the oliier ; so that it appears that the same 
force which has rent the rocks thus asunder, has 
caused one side of the fractured mass to rise, or the 
other to sink j it being difficult, if not impossible to 
say (since in either case the disjointed masses would 
be tlie same) in which direction the absolute motion 
bas taken place. Thus the same strata are found at 
different levels, on opposite sides of these faults, which 
appear to derive their name from their baffling for a 
time the pursuits of the miner ; they are also called 
traps, probably from a northern word signifying a 
step, and the elevation or subsidence of the strata is 
described as their trap up or dotvn. The change of 
level occasioned by these dislocations sometimes ex- 
ceeds 500 feet ; whence we may infer the immense 
violence of the convulsion, which had power to pro- 
duce motions of such vast masses to such an extent, 
The fissures are usually filled by clay, whicii has sub. 
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COAL HEAsnBGS. 

rarUctilua of the Strala. ThieknaM ot sacb Stntam. 

Fa.' Tda. Ft. In. 

Brought forward. ..22 10 

Coal 6 

Black metal stone 4 10 

Grey metal stone 4 2 

Brown post, witlt skanny partings 110 

Coal 9 

Grey metal stone 1 1 2 10 

Coal-\ 1 9 

BaodV B£HW£li.Main 6 

Coal) 1 

Grey metal stone 110 

Strong white post 2 1 1 

Whin 2 

Whitepoat 1 2 

Coal 18 

Black metal stone 110 

Whitepoat 3 

Black metal stone 4 1 

Grey ditto 5 2 4 

Ditto post, with whin girdles^ 2 10 

Strong white post " 6 2 

Grey metal stone 3 2 

Coal 8 

Post girdles 2 

Grey metal stone 10 10 

CoAi., Beaumont Seam 10 4 

Strong white thill 1 7 

Ditto, ditto, p03.t 2 4 

Coal 16 

Black thill 2 4 

Grey metal atoae 12 

Ditto post 2 

Ditto metal stone 2 10 

Strong white post 10 4 

Coal 13 

Black metal stone 10 2 4 

Whitepoat 18 

Blue metal ston*, with post girdles 10 

Carried over 76 8 



PuUcalon of (he Sirata. Thlckneu of oaoh Stmlam. 

Fa. Yda. FU In. 

Brought forward. .,76 8 

19 S3 Wblte poal, with whin girdles 2 19 

2 54 Black metal Btone 1 5 

3 55 Grey poat 12 

4 56 Blue metal stone 10 

1 57 Strong white poat 1 3 

4 58 Blue metal stone 10 2 1 

59 Coal 8 

17 60 Black thiU 1 4 

18 51 Blue metal stone, with post girdles 10 10 
3 62 Grey post 1 

1 63 Strong white post 3 12 6 

2 64 Black metal stone 1 

20 65 CoAi, Low Main 2 11 

8 66 Grey metal stone 4 I 

167 White post 2 1 

21 68 Grey metal stone, with post girdles 1 

19 69 White post, with whin girdles 3 1 6 

21 70 Grey metal atone, with post ditto... 110 

22 71 Coal, Low Low Main". 2 10 

8 "2 Grey metal atone 12 

1 73 White post 2 

8 74 Grey metal stone 18 

. 2 75 Black metal ditto 10 

8 76 Grey ditto ditto 1 2 6 

3 77 Ditto post 10 6 

19 78 Strong white post, with whin girdles 3 118 

8 79 Grey metal stone 3 2 6 

3 80 Post ditto 2 

1 81 Whitepost 12 

8 82 Grey metal stone 10 

S3 Coal 6 

8 84 Grey metal stone 1 

21 85 Ditto, with poat girdles 3 2 2 

86 Coal 5 

Carried over 116 1 2 3 

• This it vhal is called, ia the Belloii CoUieiy, the " HaKira Seam," 
Din the name of the itidiviilaiil who lirst attempted la via (he excellent coal 
' which it here coQsiats, nud which liea aX the great depth o[ 1 17 faHioms. 



COAL HEASITRES. 

Farliculara or tbe Strata. Tbicknew of saoh Slratnm> 

F». yds. PI. In. 

Brought forward... 116 1 2 3 

8 87 Grey metal atone 4 

3 88 Ditto post 10 16 

7 89 White ditto, mixed with whin 2 10 4 

8 00 Grey metal stoDe 10 

91 Coal 3 

2 92 GreymetaUtone.withpoatgirdles 10 6 

19 93 Strong while peat, with whin ditto 12 5 

122 1 2 3 



In looking over the foregoing details, it is impos- 
sible not to be struck, first, with the great number of 
beds of various matters iusterstratified with the coal, 
amounting to nearly one hundred successive sedi- 
mentary depositions of different matters, and eshi- 
biting various degrees of induration ; second, with 
the thinness of the layers of coal, at the point of 
intersection— the Beaumont seam alone reaching a 
yard in thickness ; while the stratum of the Low Main 
is under two feet, and that of BenweU Main only six 
inches : and, third, the depth of the section itself 
is remarkable, being upwards of one hundred and 
twenty-two fathoms, or two hnndi'ed and forty-five 
yards. 

The above section of strata, however, is inferior in 
every respect to the details obtained in the sinking 
of a shaft at Gosforth colliery, about two miles north 
of Newcastle, which was finished in October, 1827. 
In this work, the number of strata sunk through 
reached one hundred and forty-one, the total depth 
being upwards of one hundred and eighty-eight 
fathoms. Forty-three seams of coal were pierced, 
many of them, as in the section above, very thin. 




DEPTH OF HIGH MAIN COAL. 

Mr. Wynch, from whose ioterestiiig paper* these 
particulars are derived, remai'ka that " the section o 
thia mine is peculiarly interesting in a geological 
point of view ; not only from the great number of 
I strata passed through, but owing to the shafts by 
I' "which the coal was won being sunk on the south side 
of the main dyke, and the coal obtained by a drift; 
driven due north through it." This mode of coming 
at the coal is understood to have been adopted for the 
purpose of avoiding the water supposed to he accu- 
mulated in the rents and fissures of the strata towards 
the north, while the coal-field on the south side of 
the dyke, was known to have been drained by the 
Heaton and other engines, to the dip of the Gosforth 
mine. 

At St. Anthony's colliery, about three miles below 
Newcastle, they find the Higli Main coal, (not dis- 
tinguished in the preceding section,) at the depth of 
I -seventy-six fathoms, and measuring exactly one 
fathom in thicknessf : at one hundred and thirty-five 

* Contribationa lo ihe Oeolog; of Norlhumberlund and Durham, Lund. 
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■f Ths Hlgb Main coal occurs in lbs Man 
South Shields, at the depth or IS^ Talhoma : it there 
tbe second and fonrib cauaisling of hands of coal 
mabing; togelber I falh. fset, 6 inches. This dele 
ii oallBd Lbs Hcwortb band, as it commonces in the 
of that name. Mr. W;nDh remarks thst, clewerg o 
long been aware, " that from the neighbourhood of Henorth, the High Main 
GOal, ihe VBr; best seam on tbe Tyne, or eien in the north of England, 
tHcame injured as it proceeded in a soutb easlerl; direction, b; being inter- 
mixed b; a hand of coal of inferior quality with an admixture of strong 
matter and iron pyrites." Owing to Ibe inlorvenljoti of the baud abore 
named, an opinion was long prevalent that no mine could be worked with 
profit near or under the magneaian limoalone formation. " I am not aware,'' 
adds Mr. Wjnch, " Ihat the limestons was ever thought (o be the direct 
muse of rendering the cnal of inferior quality : but one thing waa certatD, 
that wheneTer Iha colliBrlea on the south aide of the Tyne extended Iheir 
WorUiiga in the directioD of the limestODe bills, the Heworlh band was «nre 
lo injure Iha coal." 
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fathoms the Low Main coal is found upn'ai'ds oi a 
fathom thick. Jarrow, about five miles from the 
mouth of the Tyue, and on its southern side, is the 
spot beneath which the bituminous beds in the coal- 
measures in this neighbourhood are found at theii 
greatest depth ; the High Main stratum is 960 feet 
below the grass at Jarrow, and rises on all sides ; but 
as the dip of the strata (wliich averages one inch in 
twenty) is not uniform in eveiy part of the surround- 
ing district, that bed does not rise to the surface at 
equal distances around that place. Mr. Conyheare, 
from whose statement these particulars are derived, 
goes on to remark that as the Higli Main coal rises 
to the surface of the aUuvial soil, around Jarrow, we 
may conclude that the beds of it above and below the 
High Main arise also at a distance from it, propor- 
tionate to theu' deptlx ,heneath it. These beds, and 
the other strata composing the coal measures, are not 
every where of uniform thickness, but occasionally 
enlarge or contract so greatly, that it is only by an 
exteusive comparison of the whole series, that any 
certainty is arrived at concerning that general uni- 
formity of stratiiication which is known to exist.* 

Mr. Bald has given in the Memoirs of tlie Wer- 
nerian Society, a section, and Messrs. Conybeare and 
Phillips, in their Introduction to Geology, a table of 
the coal and associated heds, as occurring at Dudley, 
in Staffordshire, From this table we see that the 
beds distinguished by different names in this coal 

• The difficnlly of idonlifjing the varioua coal seams north and south of 
tbe great djke or dislocation of the nortbem field, is ndmitted bj all writers 
on the Bnbjeot: indeed, each idetiLit; aa regards tbe minor seama eapeoiallj, 
is still " a problem unreaolved." An iuteresUng Synopsis a( the principal 
Coal Seams on tbe T;ne and Wear (IS in number) is given by Mi. Bnddle, 
ia TntnB. Nat. Hibl. Soc, Nortbum. i. 319. 



SECTION AT DUDLEY. 

formation, but consiating most of sandstone, and a 
sort of clay shale, provincially called clunck, amount 
to sixty-five, and that its whole thickness is 313 
yards, 1 foot, and 3 inches, or about 156 fathoms, 
somewhat more than the depth of the High Main 
coal at Jarrow. There is another particular, how- 
ever, in which the South Staffordshire collieries differ 
most strikingly from those on the Tyne : the main 
coal, which is the great object of the colliers in the 
former country, is about 60i fathoms below the sur- 
face in the neighboui'hood of Dudley, ten yards in 
thickness : about thirty yards below it, lies another 
bed^vc yards thick. The beds of coal are eleven in 
number — five above, and five below the main coal ; 
none of the former are considered worth working. 
The ten-yard, or main coal, which is of a slaty tex- 
ture, consists, in fact, of thirteen different laminse, 
which were thus distinguished in Dr. Plott's time — 
some of the terms being still in use about Dudley : — 



1 Roof floor, or top floor 4 

2 After a parting of four inches of soft, dark 

earths-top slipper, or ovet: slipper ......... 2 

3 Jays 2 

White stone (PalckelJ 

4 Lambs I 

5 Tough Kitts, or heath 1 

6 Benches 1 

7 Brassils, or corns .,,., 1 

Foot coal parting (sometimes only.) 

Thickness 13 

8 Foot coal, or bottom slipper ..,,, I 

John Coalparting \ inch. 

9 John coal, or slips, or veins... 3 

Hard stone, 10 inches or less. 

10 Stone coal, or long coal 4 

Carried over 8 
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Brought forward... 8 8 

11 Sawyer or springs 1 6 

12 Slipper 2 6 

Humphrey parlioff. 

13 Humphreys, or bottom bench — or Omfray 

floor 2 3 

J4 11 
13 9 

Total Main CoaL 28 8 

Of these tUiFerent beds, the upper one, or roof 
floor, is generally left to support the earth and cluncli 
above it; the second, third, and fourth beds, which 
together are called the white coal, are reckoned the 
best for chamber fires. Next to them in goodness 
are reckoned the eleventh and twelfth beds ; after 
them, come the eightbj ninth, and tenth. The toughs 
and benches are preferred for making cokes ; and are 
generally reserved for the furnaces : they do not 
kindle and flame so vividly as the foregoing, but 
they give a more durable and stronger heat. The 
part of the brassLl measure which contains pyrites, is 
generally laid aside, or used for burning bricks or 
lime : the humphrey being the lowest portion, is cut 
away to let those above fall down, and, therefore, 
most of it is reduced to small coal or slack. 

The beds dip towards the south, and rise towards 
the north ; so that at Bilston the main coal crops out 
and disappears altogether. 

The strata in the mines at Bradley, near Bilston, 
are noted by Pitt as follows : — 

No, Strata. Oepth. 

FL In. 

1 Surface soil 1 € 

2 Clay and ratch 9 

Carried over 10 6 



SECTION NEAR BILSTON. 






Ft. 111. 

10 6 



Brought forward,. 

I Cliinch 2 6 

I Ironstone 2^ 

i Qunch 2 

> Ironstone 2 

' Soft clay 2 

J Dark baity cliineh 3 

) Gray jointy rock 4 

) Ironstone H 

I Rock-binds with ironstoDe 4 

i Soa parting 1 

i Strong black rock 4 

I Dark clunch 7 

> Ironstone , 5 

} Dark clunch, with ironstone 5 

7 Ditto, fuller of ironstone 10 

i Softclay 1 8 

) Batt 2 3 

) Brooch coal 3 6 

I Fireclay 4 

I Black ironstone , 1 

i Black earth 1 6 

1 Ironstone 2 

) Black earth and ironstone I 6 

5 Ironstone 15 

7 Rock binds, with ironstone 10 

i Dark earth, with ironatone 6 

J Rock-binds, with ironstone 9 

) Peldon 4 

1 Grey rock 23 

2 Dark clunch 2 



To the Main Coal. 110 5 



33 White coal 3 

34 Tow (or tough) coal 2 3 

35 Benches and brassils 4 6 

36 Foot coal 2 3 

B STSIippbatt 2 3 



Carried over 14 



COAL MEASURES. ^^^1 

No. StrnU. Daptb. ] 

F(. Id. 

Brought forward... 14 3 | 

38 Slips 2 3 

39 Stone coal parting 4 

40 Stone coal and patcliells 4 6 

41 Peony coal 6 

42 Springs and slippers 4 6 

43 Humfry batt 4 

44 Humfries 2 3 

Main Coal Stratum 28 11 

Upper Stratum 110 5 

Whoh Depth 139 4 



P 



Of tlie above named strata, the surface soil ia a 
gravelly loam : No. 2, is generally rubbish, but in 
some places the clay will make brick ; No. 3, clunch, 
a moulderingargiUaceous scliistus, of no value, which 
falls into a dai'k coloured powder j No. 4, and some 
other layers of ironstone, as may easily be con- 
ceived, will not pay for getting, unless incumbent or 
appendant to some other useful strata whicli are got 
for use J the rocks, No. 9 and 31, are of no particular 
value, except to mend roads and for bun* walls ; No. 
20, brooch coal, is useful, and sometimes got ; the 
thicker strata, Noa. 15, 16, 17, 24, 25, 26, 27, 38, 

29, are got as far as they vn\l pay for getting ; No. 

30, Peldon, contains nodules of hard, basaltic, durable 
stone, too hard to cut, and of no use except for rough 
walls, or to mend roads, or for pavements. Of the 
strata 33 to 34, the white coal is very good for 
general use ; the tow coals and brassils are esteemed 
fot furnaces ; tJie others are of various value. 

At Catchems' Comer, near Bilston, a pit has been 
sunk, to the depth of 366 feet 8 inches, and piercing 
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sixty-three strata ; nine of llieso being useful coal 
lying below the main seam, and forming coUectivelj' 
a thickness of 28 feet 1 inch. Besides which there 
are seven strata of good ironstone. 

Mr. Conybeaj'e mentions avery curious phenomenon 
as occuning at Bloomfield colliery, south of Bilston : 
the two upper beds of main coal, called the roof floor 
and top slipper, separate from the rest, and are dis- 
tinguished by tJie name of the flying reed: this 
separation at Bradley colliery amounts to twelve 
feet, four beds of shale, slate clay, and ironstone 
being interposed. This curious intervention seems 
to indicate that the difTerent beds of which the main 
coal consists, were deposited at difl'erent times.* A 
similar deviation from nuiformity in the thickness of 
an intervening layer occiu-s in tte Yorkshire coal field : 
at Sheffield, one of the beds which is about seven 
feet in thickness, includes a parting called the clod, 
which is six inches thick, and requires to be thrown 
out on getting the coal ; passing, however, in a zig- 
zag line northward, this band of dirt enlarges — ris- 
ing above the base like a hill — until at Chapeltown, 
five miles ofi", it has become 20 yards thick, the 
divided stratum, being here, of course, worked and 
designated as two beds. At Sllkstone, near Bams- 
ley, this striking accumulation of non-inflammable 
matter, has shrunk to its first mentioned dimensions 
as a mere dirt band in the workable seam of the 
Sheffield coal. 

According to a statement in Townsheud's "Vindi- 
dffi Moses," Uie Cumbrian coal fields have been but 
partially explored : at Howgill, west of Whitehaven, 
seven beds have been ^vrought, and the workings 

' lalrod. Geol. put i. p. 413. 
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carried more tliau one tbousand yards uiider the sea, 
and about sis hundred feet below its bottom, the strata 
still dipping westward, at a considerable angle. 

The following is an exact account of the different 
beds of coal, their depth below the suriace, dis- 
tance between each other, and thickness of each 
bed, in the old King pit, situated about 700 yards 
to the west of Whitehaven, near the sea shore. The 
top of this pit is elevated twenty-seven fathoms, one 
yard, and seven inches, above the level of the 



1 10 An inferior kind of coal. 
1 I 6 I Ditto, yet saleable. 

Between tlie second and third beds are seven thin 
seams of coal. 
3rd bed..! 81 I ll 53 I 1 || 4 I 2 | Mixed with several irapu- 

Then follow three thin seams. 
4thbed..l01 I 20 || 7 6 Somelayersareverypure, 
otliere mu""! mixed with 
ferruginous "d other 
earths. 

A thin bed of coal, after which 
5th bed..|121 | |] 20 [ || 12 | | Very fine coaL 

Tlien follow four thin seams. 
6thbed..|U7[ 6 II 26 I 0| 2 | | Ditto. 

After three thin seams "uTS the 
7thbed..|165 | 1 [| 18 j 1 | ,, i AlitUeinferiorinquality, 

■"It yet very inBamma- 



t Brownrigg'a Literarj Life, p. 125. 



SECTIONS OF STRATA. 

At Whingill, north-east of Whitehaven, the beds 
are from four to ten feet in thickness, and dip one 
yard in ten : in the depth of 1 65 fathoms they work 
seven large beds, and ha^e noticed eighteen thin 
ones. At Preston How, they cut fourteen beds of 
coal before they met with one at all considerable, but 
the fifteenth bed proved more than five feet in thick- 
ness ; and the seventeenth, separated from tlie former 
by twenty-four beds of slate, ironstone, sandstone, 
and one thin seam of coal was nearly eight feet in 
thickness. 

There are some considerable mines in Wai'wjckshire, 
at Griflf and Bed worth ; at the former place, four beds 
of coal are worked, the depth of the first being 117 
yards, and the principal seam nine feet in thickness ; 
the works of the latter place arc on the same bed, 
but here the first and second coal seams of Griff run 
together, and constitute one five-yard seam. 

A section of the Ashby coal-field, at the village 
of Donisthorpe, as given by Mr. Mammett, presents 
as with ninety-three alternations of strata included 
in a depth of 475 feet, or nearly 79 fathoms. There 
are five beds of coal of different qualities, and averag- 
ing about three feet in thickness, occurring at inter- 
TiUs above the " main" and " nether" coals, which 
are in contact, and together fourteen feet in thick- 
ness. At Moira colliery on Asbby Wolds, the floor 
of the main coal lies at the depth of 744 feet j and 
in the Hastings' pit, more towards the middle of the 
basin, the main seam, of which the upper half alone 
18 at present wrought, reposes on a stratum of fire 
clay about 1000 feet below the surface. The beds 
alternating with the coal, are mostly inditferent 
sandstones, ironstone, bind in different stages of in- 




duration, aiid a valuable fire clay. Aboul Burslein, 
in the north of Staffordshire, where several pits are 
wrought in what is sometimes called the Pottery coal 
field — thirty beds of coal have been noticed j they 
are, in general, from about three to ten feet in thick- 
ness. One of the beds, forming part of the South 
Lancasliire field, and worked near Manchester, is a 
four feet coal. 

It would be improper to pass over without more 
particular notice, the measures of the great York- 
shire and Derbyshire coal field, which, in the opinion 
of Mr. Conybeare, rivals or even surpasses in im- 
portance that of Northumberland, with which it so 
closely agiees in the direction, inclination, and 
character of its strata, that it has been considered a 
re-emergence of the same beds from beneath the 
covering of magnesian limestone, which conceals 
them through so long an interval.* 

According to Mr. Farey,f the carboniferous group 
of this extensive and important district, consists of 
about twenty gritstone rocks of different kinds, in- 
cluding mthin their planes of parallelism, at fewest 
twelve seams of workable coal, but probably more, 
with their accompanying shales and beds of nodular 
or other ironstone. The same author has given a 
list of about 500 colliei-ies in work upon these seams 
in 1811, or that had been worked there in former 
years. Tliose pits particulaiised were, for the most 
part, situated in Derbyshire or Yorkshire ; many of 
them had been carried on for a long period antecedent 
to the above date, and several are not yet abandoned ; 
of course, a considerable number of new works have 
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been established in this vast field, duriug tbe 
vening thirty years. Of the pits in the list adverted 
to, of which the seams into which they were sunk 
are distinguished, the first seam coutained 59 pits ; 
the second, 77; the third, 25; the fourth, 5; the 
fifth, 3 ; the sLxth, 1 j the seventh, 6 ; the eighth, 
28 ; the ninth, 93 ; the tenth, 20 ; the eleventh, 8 ; 
and the twelfth, 24 pits. As the measures dip 
mostly from west to east, and as the foregoing num- 
bers, indicative of succession of strata, are reckoned 
from the lowest to those above, the former, or lowest 
membei-s alternate with the millstone giit forming the 
bold mountain scenery west of Sheffield, while the 
latter pass beneath the magnesian limestone which 
extends in a lofty ridge to the east of that town. 

The vicinity of Rotherbam is distinguished by a 
remarkable and thick soft salmon-coloured grit stone, 
conspicuously reddening the arable soil, and which 
Mr. Farey supposed to be identical with number six- 
teen of his series. The principal vicinal seams of 
coal, at present worked for the supply ol the impor- 
tant manufacturing town of Sheffield, in addition to 
pits at Birley Moor, iu the tenth seam above indicated, 
are five in number, lying between the before men- 
tioned salmon-coloured grit, or as it is locally termed 
" Rotberham red rock," and the Wortley sandstone : 
flie latter, overlying another series of beds associated 
Trith the millstone giit above mentioned. Taking 
the strata in the descending order, the first to be 
mentioned is the Tinsley Park coal, which consists of 
an upper seam four feet in thickness ; and at a depth 
of 13 fathoms lower down, occurs another seam 27 
inches thick, of duU stony aspect, very bard, and 
called from the use to which it is largely applied, 
L 2 
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and there are 1.1 more, from 18 inches to 3 feet, 
which make 24i feet; besides a number of smaller 
seams from 12 to 18 inches, and from 6 to 12 inches 
in thickness, not calculated upon. The averse 
length and breadth of the different strata of coal are 
computed at about 1000 square miles, containing 95 
feet of coal in 23 distinct strata, which will produce, 
in the common way of working, 100,000 tons per 
acre, or 64,000,000 tons per square mile. The coal 
at the east end of the basin, from Pontjpool to Hir- 
wain Furnace, is of a. coking quality ; from ihence 
to Bride's Bay, at the opposite extremity, the sti'ata 
jield stone-coal, or culm; on the south side of the 
basin, the coals are piincipally of a bituminous, or 
binding quality.* 

Some of the coal fields of (ijcotland contain seams 
of surprising thickness : in Clackmannanshire, where 
exists the north-east l)oundary of the Scottish coal 
district, the beds alternate with a great variety of 
other strata. In the main coal field, the formation 
has been examined to the depth of 704 feet ; with 
some exceptions, the stratification exhibits great re- 
gidarity, the layers being in many instances very 
thin. There are 143 alternations of strata, including 
34 beds of coal ; these beds or seams are from two 
inches to five feet in thickness, six of them being 
three feet or upwards, amounting together to 59 feel 
4 inches. The principal bed is at the depth of 120 
yards ; and the coal is of the cubical and slaty 
varieties ; sometimes both sorts occurring together, 
but no blind or glance coal. It is all what is called 
open burning coal, having little or no tendency to 
cake. In the Johnstoue coal field, near Paisley, the 
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Upper Stratum of rock ia compact greenstone, above 
100 feet in thickness, not in conforming position with 
the coal strata, but overlying j then a few fathoms of 
soft sandstone and slate-clay aJternating and uncom- 
monly soft. Under this, in one place, there are no 
fewer than ten beds of coal lying one immediately 
over the other, with a few divisions of dark coloured 
indurated clay. These beds of coal are in thickness, 
no less than 100 feet: this, Mr. Bald remarks, is a 
mass of combustible matter in the form of coal, pro- 
bably unparalleled in tbe world. The largest seam 
of the Tranent collieries, near Haddington, is said to 
be nine feet thick. 

Of the coal strata, in Ireland, we have few parti- 
culars. Lord Greenock* baa pointed out that the 
appearance of the carboniferous series in Arran, and 
at Cambelton, in Kintyre, as well as the indications 
of its existcmce at BallycasUe, and other places on 
&e Irish coast, within the prolongation of the lines 
above named, as indicating the Scottish lowland coal 
district, seems fully to establish the geological con- 
nection in this, as well as in most other respects, 
between the west of Scotland and the north-west of 

(Ireland. In the Dromagh colliery, in the Munster 
district, as we leam from Mr. Griffith, all the beds 
litherto discovered liave been successively and suc- 
fiessfully wrought : four of these beds incline on each 
tother at no greater distance than 200 yards. The 
first is a three feet stone coal, and is the leading bed. 
All the faults, checks, and dislocations similar to 
those which are discoverable in this bed, are in 
_ general to be encountered in the other three ; the 
muues of the four beds are, the coal bed; this lies 

if EdinburgTi, Decemtaer, I834j Jameson'i 




further to the north ; tlie rock coal, so called from its 
being comparatively of a harder quality than the 
other beds ; the bulk bed, so called from its contents 
being found in lai"ge masses or bulks; and Bath's 
bed, 80 called from the name of a celebrated ^English 
miner, by whom it had been many years ago dis- 
covered and worked ; the coal bed consists of three- 
feet of solid coal, and is not sulphureous ; the rock coal 
is nearly of the same thickness with the leading bed, 
but is very sulphureous, and having the soundest 
roof is the most easily wrought. The other beds ai"e 
of the culm species, but of peculiar strength: each 
barrel of culm having been ascerluined to bum from 
nine to ten haiTels of the lime of the district. The 
bulk bed forms, as already stated, immense masses of 
culm, in which the miners have frequently been mi- 
able to retain the ordinary direction of roof and seat. 
No work in this district has been carried deeper than 
eighty yards, as in the Dromagh colliery, where the 
coal is heavily watered, and the consequent expen- 
fflveness of working is very considerable. 

The occurrence of the argillaceous carbonate of 
Iron, either in tlie form of nodules or of continuous 
beds, in immediate connexion with the coal seams, is 
a circumstance of immense importance, as lying at 
the foundation of the manufacturing superiority of 
this country. In South Wales, Staflfordshire, York- 
shire, and other parts of the United Kingdom, pw- 
ticularly in Scotland, the proximate abundance of 
coal and ironstone has led to the establishment of 
those immense smelting works, upon the success or 
deterioration of which such vast outlays of capital, 
and the industry and happiness of so many thou- 
sands of individuals depend. 
It is not necessary in a work, the object of which 
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IB not stadsdcal, to paiticularise tlie succession and 
locality of the ironstone strata, as for tho most part, 
they are found wherever tlie coal formation occurs. 
In some cases, the one is sparingly, in others most 
ahundantly interspersed in the carbonaceous group. 
In the great South Welsh coal field, immediately 
upon the millstone grit, which overlies a mass of 
mountain limestone, 85 fathoms in aggregate thick- 
ness, reposes a thick series of shale beds, alternating 
with thin bands of hard sandstone. The first \isible 
or lowest seam of coal, occurring in this shale is two 
inches thick : a few fathoms ahove this seam there 
occur from fourteen to sixteen beds of ironstone, nine 
of which are visible at the surface ; tliey are em- 
bedded in shale, and occupy a perpendicular depth 
of 13 to 14 fathoms, continuing their range to the 
eastward ; these are the principal beds from which 
the supply of ore for the Welsh iron works is pro- 
cured. According to Mr. Forster,* these ores yield 
about 26 per cent, of iron ; there ai-e several other beds 
intei'stratificd with the different seams of stone coal. 
L The mines in the Forest of Dean furnish a curi- 
I ous stalactite, rich in iron, and termed brush ore, 
r from its being found hanging from the tops of 
caverns in stiiae resembling a brush. The Lanca- 
shire ore is very ponderous, of a lamellated texture, 
and of a dark shining purple or bluish colour. The 
rich Cumberland ore resembles in colour the last 
mentioned, while its pohshed sux'face seems to consist 
of congeries of various sized bubbles, as if the mass 
had once been in a state of ebuUition.f Besides the 

■ Obaervaliona on South Welsh Coal BbsId in Trail). Nat, HM. Sac. 
Stwcailh, vol. i. p. lOD, a bighl; in(i?reBliDg account, 
f Lnrdner'a Cab. Cycloptedia, " MaaufBOturcs in Metal," vol i. p. 33. 
>ety elaborate and intercBliog investigation of tbo c 
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valuable deposits of argillaceous iron ore wliich, ex- 
istiDg in immediate contact with most escelleat coal, 
have given to Wednesbury so distinguished a place 
among the iron manufactories of this kingdom, may 
be added the occurrence of a peculiar species of the 
ore called Blond metal, and which after heing 
smelted, is used for the making of a variety of toob. 
The coal iu tliis neighbourhood, is reckoned the best 
in the kingdom for the smith's forge : it is found in 1 
beds of from three to fourteen feet in thickness. | 
Wolverhampton, anotlier extensive manufacturing J 
town in this county, owes its celebrity to the favour- 
able position in which it is placed with reference lo 
subterranean riches, and iulaud navigation. Situated 
nearly in the centre of the kingdom, in the midst of 
the most productive coal and iron mines, and having 
a free and easy access to the great rivers Thames, 
Severn, Trent, and Mersey, by means of the dif- 
ferent canals which surround it, every opportunity is 
afforded of conveying and receiving materials and 
merchandise.* 



u^llkceaui carboDales of Iran, fhim vfaJEb b; fu ifae greatest propoition dT 
OQt Brltlsb iron ii gaielted. U primed in Brcwalsr'a Edinburgh .loanal IM 
1827—8, from Iho pen of Dr. ColqiiUoun 
• Flu'i SufTordihiis, p. 171. 




CHAPTER VIH. 



DISLOCATIONS OF STRATA. 

Common occurrence of fissured strata — Longmire's 
theory of veins, dykes, rents, slips, S^c. — How cha- 
( racterised — Up-throiv and down-throw dykes — Sec- 
I tion of fractured coal ineasures at Jarrow — Enor- 
mous disturbances produced by faults — Great trap 
dyke of Yorkshire and Durham — The ninety-fathom 
dyke of Northumberland — The seventy-yards Whin 
dyke — The " great Derbyshire denudation" ofFa- 
rey — Nonconformity of overlying and subjacent 
masses — Supposed igneous origin of trap or basaltic 
dykes — Advantages of those dislocations misnamed 
"faults" — Professor Buckland's observations. 

Although several allualons have already been 
made to the subject of this Chapter, it is of too inte- 
resting a nature, in every point of view, to be merged 
in merely incidental notices. From what has been 
said already, it will have appeared, that besides the 
divisions of strata into different substances, often re- 
peated after certain intervals, and generally extend- 
ing in parallel series, variously inclined through the 
coal measures, there are certain fissures or fractures 
often nearly vertical, stretching through the whole 
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mass in a very siugular maimer, and betokening a 
violent upheaving or subsidence, and consequent 
separation of formerly continuous or adjacent portions. 
These rents, which eveiy one must have remarked 
on a small scale in almost every stone quarry, and 
which traverse the coal formation in every district, 
are not only sticking objects of inqiiiry to the geolo- 
gist, but of vast importance in mining operations ; 
and although generally termed faults, they are in 
reality of immense benefit in our coUieiy operations. 
In the " Annals of Philosophy" for the year 1815, 
there is an elaborate essay on the shapes, dimensions, 
and positions of the spaces in the earth which are 
called Rents, and the airangement of the matter in 
them, by Mr. J. B. Longraire, of Kendal. The ob- 
ject of the writer is to prove that metallic veins, 
dykes, slips, and other rents, iu the internal part of 
the earth, were formed when it was passing from a 
fluid to a solid state, and are owing to an unequal 
contraction of its matter ; and that the phenomend of 
stratification and formations, in some poiuts of view, 
as well as the features of the earth at its surface, are 
efiects of the same cause. Most of these fissures, 
particularly those supposed to have been the earliest 
formed, appear to have been filled by some of the 
matter at their sides being forced into them while 
yet in a fluid state, by the pressure of the superin- 
cumbent mass : others appear to have been filled 
with matter that, at a later period, entered them 
either in a fluid state, as greenstone, basalt, &c., or 
in a solid state, as gravel, sand, and clay, generally 
mingled with fragments of the adjoining sti'ata. The 
mineralogical compounds of the first class, varying 
in character from the distinct gi'anitoidal crystalliza- 
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tion of their origiual base, to the compact basalt, ex- 
Mbitiiig but obscure traces of grauular texture, are 

I firequently met with in these subterranean clefts, as 

I well as connecting with the various strata in over- 
lying or proximate masses, and sometimes even in- 
tervening the earth. These masses, denominated by 
geologists trap rocks, and which are generally allow- 
ed to be of volcanic origin, have afforded no small 
portion of the ammunition which has been expended 
in the disputes between those who assign an aqueous, 
and those who contend for the igneous, formation of 
the strata composing the present cmst of our planet. 
But, to return to rents : these spaces are divided 

I by Mr. Longmire into ovalar, cylindrical, straight 

' and bended-tabular shapes. These latter are the most 
ordinarily occuning dislocations, and when found to 
contain earthy tabular masses, and metallic and earthy 
crystals, are known by the appellations of slips, 
dykes, shifts, lodes, troubles, and faults. They are 
denominated shps, by some geological writers, be- 
cause the strata on one of their sides have slipped 

I from those on the other, and fallen below them. 

t They are known at Whitehaven and elsewhere by 
the name of dykes, because tliey divide the seams, 
or hands of coal, as they are sometimes called, into 
fields ; and they are called up-tkrorv or donm-throtv 
dykes, as the edge of the strata appears to an observer 
to be higher or lower in regard to his own position. 
They are called shi/ls in some parts of England and 
Scotland, as they are considered by the majority of 
miners in these parts to have shifted the strata on 
their aides. In Cornwall, they are denominated 
. lodes, or, when round or ovalar, pipe veins j 

Lfmd in some parts of the kingdom they ai'C called 
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troubles, or faults, from tlieir troubling, or putting to 
&ult, the pitmen ; or the latter terra may have aiiaen 
from the supposition that the rents have been occa- 
sioned from something faulty in the aggregation of 
the matter of the rocks Ihemselvea. The subjoined 
diagram, which will strikingly illustrate the disloca^ 




tions in question, is from a splendid section, on a 
large scale, presented by Mr. Buddie to the Natural 
History Society of Newcaatle-upon-Tyne, in which 
neighbourhood (at JaTrow) the portion of coal mea- 
sures thus singularly broken up, occurs. 

We mentioned in the preceding Chapter, that the 
change of level in the same strata sometimes exceeds 
500 feet. This amazing dislocation, indeed, appears 
almost trifling, when compared with the great south 
slip in the Clackmannanshire coal field, wliich, ac- 
cording to Mr. Bald, throws down the strata no less 
than 1230 feet; the north slip in the same field 
throwing it down 700 feet. These fissures extend 
frwm the siurface of the strata, or rock-head, some- 
times to an unknown deptli ; they vary in width from 
a fraction of an inch to four or five yards, or more. 
Their descent is sometimes nearly vertical, but more 
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commonly they are oblique ; the north slip above 
mentioned makes an angle w4lh the horizon of about 
60 degrees. The Saltom north dyke, near White- 
haven, has been ascertained to descend more than 55 
yards in an angular direction. It may be interesting 
to remark, that, however natnrsdly it might have been 
expected, that were subtenaiican disturbances bad 
been effected on so vast a scale, tlie sur/ace of the 
ground should exhibit some corresponding indica- 
tions, this is found not to be the case ; and even im- 
mense beds of marl, limestone, &c, sometimes overlie 
these dislocated tracts, presenting no traces of frac- 
ture. Indeed, not only do the alluvial and solid 
coverings often bear no relation to the dip or disrup- 
tion of the subjacent strata ; but it frequently happens 
that the ground over some very considerable disloca^ 
tiona appears remarkably level and undisturbed. 

Although up-ihrown and down-ihrown, as being 
relative terms, convey no precise idea wlien used 
generally, yet there is a seuse in which they are 
practically understood by pitracu ; for with regard to 
slips in coal fields, we find there is a general law 
connected with them as to the position of the dislo- 
cated strata. Suppose a slip is met with in the course 
of working horizontally in a mine — if, when looking 
at it, the vertical line of the fissui-e forms an acute 
angle with the line of the pavement iipon which the 
observer stands, we aie certain that the strata are 
thrown downwards upon the other side of the slip. 
On the contrary, if the angle formed by the two lines 
above mentioned is obtuse, we are certain the strata 
are thrown upwards on the other side of the fissure. 
"When the angle is 90°, or a riglit angle, it is altoge- 
ther uncertain whether the dislocation throws up or 
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of faults, extending into the cotmliea of Derby, Staf- 
ford, Nottingham, Chester, and York, and surround- 
ing in its largest scope an immense tract, within 
which two other portions are successively still farther 
raised, the innermost immediately surrouoding the 
town of Bakewell, which indeed is situate towards 
the centre of lliis singularly lifted district. As the 
strata tlms raised have also become, owing to various 
causes, completely exposed or uncovered in high 
situations, the whole tract, from tlie county in which 
the greater part of it lies, has been designated by 
Mr. Farey " the great Derbyshire denudation." This 
phenomenon, let it be remembered, presents no ano- 
maly as viewed in connection with the statement 
previously made relative to the non-coincidence of 
the alluvial covering with the displacement of sub- 
jacent sti'ata. In Somersetshire, coal measui'es, 
highly inclined, lie beneath, and are concealed by, 
horizontal beds of red marl ; and in the same country 
great faults, which elevate the coal seams seventy 
yards, produce not an inch of displacement in the 
superincumbent matter. And examples are well 
known in Yorkshire, where inclined coal measures 
are covered by nearly horizontal magnesian lime- 
stone, which is unbroken by the vast dykes and faults 
in the subjacent coal.* As might be expected, the 
basaltic rock, when occupying these fissures, has, on 
account of its extreme hardness, been less wasted by 
diluvial and atmospherical changes, than the softer 
strata which bound it ; and, therefore, in some places 
it appears above them in a long crust or ridge, or 
ranges along the moors like an ancient military road, 
and even in some places stands up in a lofty wal].f 

■ Phillips' Geologj of Yorkshire, p. 15. f Ibid. 
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The contents of these fissures, as already noticed, 
compriae not only mixed matters evidently the detri- 
tus of the strata through wliich they pass, but sand- 
stone, and the more peculiar formations of basalt and 
toadstone, to which it seems difficult to deny an ig- 
neous origin, or to doubt that it has been ejected from 
below, or forcibly intruded int9 the strata.* It must 
be added, however, that these latter substances are 
not unfrequently accompanied iu the coal measures 
with very unequivocal traces of the operation of fire. 
In most instances the edges of strata, where the faults 
cut them, are alfected, in density at least, and gene- 
rally the rocks, or those portions of them adjacent to 
trap dykes, have assumed a greater degree of indura- 
tion ; loose gi'its have passed into compact quartz 
rock, and clay or shale into flinty slate, or in some 
instances into a compact substance called porcelain 
Jasper. The coal is found completely charred, or 
converted into coke, of an ash-grey colour, and po- 
lous, having the fracture, and in other respects re- 
sembling that produced by distillation in close vessels 
&t the gas and coal-tar works. In Northumberland, 
one working exhibits the coal tbus affected at a spot 
where it is 18 feet thick on one side, and 9 feet thick 

• As the Whin Dyke, previously dcBBribed, {loos not pass through the 
BMumtwt cool eoBQi, Mr. Buddie, from n-hom the parlicalajs are derived, 
eonsiderB that Ibis and other facts sben It to be an exception to the generally 
neeived opinion, that whin djkes bsve bean formed by tbe basalt in a slate 
.af fusion baring always been forced upwa.rd through the flasurea, in the 
ftnlificatlon from bBlair, and that the; extend 1o tat indelinite depth. II it 
Hmo doQbtful whether those basaltic fissures, which occur in larioas parts of 
Aa NewcnsUs aoal Gsld, run through the strata in nuiDtermpted and coaii. 
BUous lines. Trans. Nil. Hist. Soc. NewcasI le,'imO.— Mr. Button considers 
High Teesdale to iBark, as it wcro, a centre of lolcanic aclioo, from a orater 
1b which iha basalt of the great djkea of Durham and Yorkshire may have 
flowed, as they appear to spring from hence as from a focus, which had caa- 
tlnned in aclititj at different periods up loose even beyond the eonsolidaiion 
ot the oolitic seriss. TraTu. Nal. Hist. Soc. Neacailli, il. 212. 



ou the other side of the dyke, whicii is here filled witli 
a vein of basalt 13 feetthick. At Cockfield Fell, in 
Durham, where the coal near the dyke is converted 
into a black substance like concreted soot, " in the 
atratum above Uie cinder a great deal of sulpbur is 
sometimes found, in angular fonns, of a bright yellow 
colour, and very beautiful." It may be further re- 
marked, that the sandstone adjoining this substance 
ia found changed to some depth to a brick-red colourj 
and even limestone is often rendered highly crystal- 
line, and unfit for lime, when in the vicinity of this 
rock. 

" Dykes," says Mr. Conybeai'e, " are an endless 
source of difficulty and expense to the coal-owner, 
throwing the seams out of their levels, and filliiig the 
mines with water and fire-damp. At the same time 
they are not without their use j when veins are filled, 
as is often the case, with stiff" clay, numerous springs 
are dammed up, and brought to the surface ; and by 
means of those dykes which throw down the strata, 
valuable beds of coal are preserved within the field, 
which would otherwise have cropped out, and been 
lost altogether. Several valuable beds of coal would 
not now have existed in the country north of the 
main dyke [above described], but for the general de- 
pression of the beds occasioned by that chasm."* 

We shall close the present Chapter by an eloquent 
passage from the Inaugural Lecture published by 
Professor Buckland, in which that learned geologist 
adverts in a striking manner to the beneficial bearing 
in the economy of the earth, of those numerous dis- 
locations so generally misnamed faults, of which we 
have been treating. After adducing some of those 
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rarious illuBtrations in proof of admirable contrivance 
in the stnicture of tlie globe, with which investiga- 
tions into its fossil and mineral contents bring us 
acquainted, the Reverend expositor proceeds : " Thus 
Geology contributes proofs to Natural Theology strictly 
in harmony with those derived from other branches 
of Natural History ; and if it be allowed, on the one 
hand, that these proofs are, in this science, less nume- 
rous and obvious, it may be contended, on the other, 
that they are calculated to lead us a step farther in 
our inferences. The evidences aflforded by the sister 
sciences exhibit, indeed, the most admirable proofs of 
design and inteUigence originally exerted at the Cre- 
ation : but many who admit tliese proofs still doubt 
the continued superintendauce '^o{ that intelligence, 
maintaining that the system of the universe is carried 
on by the force of the laws originally impressed on 
matter, without the necessity of fi'esh interference or 
continued supervision on the part of the Creator, 
Such an opinion is indeed founded ouly on a verbal 
fallacy ; ' for laws impressed on matter' is an expres- 
sion, which can only denote the continued exertion 
of the will of the Lawgiver, the Prime Agent, the 
First Mover : still, however, the opinion has been 
entertained ; and perhaps it nowhere meets with a 
more direct and palpable refutation, than is afforded 
by the subserviency of the present structure of the 
earth to final causes ; for tliat structure is evidently 
the result of many and violent convulsions subsequent 
to its original fonnation. When, therefore, we per- 
ceive that the secondary causes producing these con- 
vulsions have operated at successive periods, not 
blindly and at random, but with a direction to bene- 
ficial ends, we see at once the proofs of an overruling 
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Intelligence coutinuiug to superintend, direct, modifj' 
and coutroul the operation of the agents which He 
originally ordained. 

" Examples of this kind are perhaps nowhere more 
stiikinglj afforded than in the instance of those frac- 
tures or disturbances called /milts, which occur in the 
alternating beds of coal, slaty clay, and sandstone, 
which are usually associated under the name of coal 
measures. I'lie occurrence of such faults, and the 
inclined position in which the sti'ata composing the 
coal measures are usually laid out, are facts of the 
highest importance as connected with the accessibility 
of their mineral contents. From their inclined posi- 
tion, the thin strata of coal are worked with greater 
facility than if they had been liorizontal ; but as this 
inclination has a tendency to plunge theii- lower ex- 
tremities to a depth that would be inaccessible, a 
series of faults, or traps, is interposed, by which the 
component portions of the same formation are ar- 
ranged in a series of successive tables, or stages, 
rising one beliindthe other, and elevated continually 
upwards towards the surface from their lowest points 
of depression. A simUai' effect is often produced by 
undulations of the strata, which give the united ad- 
vantage of inclined position, and of keeping them 
near the surface. The basin-shaped structure, which 
so frequently occui's in coal fields, has a similar' ten- 
dency to produce the same beneficial effect. 

" But a still more important benefit results from 
the occniTence of faults or fractures, without which 
the contents of no deep coal mine would be accessible. 
Had the strata of shale and gritstone that alternate 
with the beds of coal been continuously united with- 
out fracture, the quantity of water that would have 
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I penetrated from the surrounding country into any 

Lconsidemble excavations that might have been made 

■in the porous grit beds, would have been insuperable 

My the powers of the most improved machinery : 

whereas, by the simple aiTangement of a system of 

faults, the water is admitted only in such quantities 

afi are within controul. Thus the component strata 

of a coal field are divided into numberless insulated 

masses or sheets of rock, of irregulai' form and area, 

not one of which is continuous in the same plane over 

any very lai'ge district, but each is sepai'ated from its 

nest adjacent mass, or sheet, by a dam of clay impe- 

,. netrable to water, and filliug the narrow cavity pro- 

^'duced by the fracture which caused the fault. 

■' If we auppoae a thick sheet of ice to be broken 
into fragments of irregular area, and these fragments 
again united after receiving a slight degiec of irre- 
gular inclination to the plane of the original sheet, 
the united fragments of ice will represent the appear- 
ance of the component portions of the broken masses, 
or sheets, of coal measures we are describing, whilst 
those intervening portions of more recent ice by which 
they are held together, represent the clay and rub- 
r bish that fill the faults, and form the partition walla 
i.that insulate these adjacent poilions of strata, which 
■irere originally formed Hke the sheet of ice in one 
continuous plane. Thus each sheet or inclined table 
of coal measures is inclosed by a system of more or 
less vertical walls of broken clay, derivative from its 
a^;illaceous shale beds at the moment in which the 
fracture and dislocation took place : and hence have 
Teeulted those joints and separations, which, though 
[^ey occasionally interrupt at inconvenient positions, 
and cut off suddenly the progress of the collier, and 
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often sliatter tliose portious of the strata that are iu 
immediate coutact with them, yet are in the maiu bis 
greatest safeguard, and indeed essential to his opera- 
tions. The same faults also, whilst they prevent the 
water from flowing in excessive quantities in situa- 
tions where it would be detrimental, are at the same 
time of the greatest service in converting it to pur- 
poses of utility, by creating on the surface a series of 
springs along the line of fault, which often give notice 
of the fracture that has talcen place beneath. It may 
be added also, that the faults of a coal field, by inter- 
rupting the continuity of the respective beds of coal, 
and causing their truncated edges to abut against 
those of uninflammable strata of shale or grit, aflbrd 
a preservative which prevents the ravages of acci- 
dental fire from extending beyond the area of that 
sheet in which it may take its beginning, hut which, 
without the intervention of some such a provision, 
might lead to the destruction of entire coal fields. 

" It is impossible," concludes Dr. Buckland, " to 
contemplate a disposition of things so well accommo- 
dated, and indeed so essential to the various uses 
which the materials of the earth are calculated to 
afford to the industry of its inhabitants, and even to 
the supply of some of their first wants, and entirely 
to attribute such a system to the blind operation of 
fortuitous causes. Although it be indeed dangerous 
hastily to introduce final causes, yet since it is evi- 
dent that in many brandies of physical knowledge, 
more especially those which relate to all organized 
matter, the final causes of the subjects with whicli 
they are conversant form perhaps that part of them 
which lies most obviously open to our cognizance, it 
would surely be as unphilosophical to scruple at the 
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admission of these causes when the general tenor and 
evidence of the phenomena naturally suggest them, 
as it would be to introduce them gratuitously unsup- 
ported hy such evidence. We may surely, therefore, 
feel ourselves authorised to vieiv, in tlie geological 
arrangement above described, a system of wise and 
benevolent contrivances prospectively subsidiary to 
the wants and comforts of the future inhabitanta of 
the globe, and extending itself onwards, from its first 
formation through all the subsequent revolutions and 
convulsions that have affected the surface of our 
planet," 



stanceB ; but this is very uncertain. Indeed, within 
the last thirty years, there has been disseminated 
8Qch accurate and extended knowledge of the state 
of the coal districts, and of the associated strata of 
the island generally, as to render it much less 
probable that unknown seams exist to any great 
amount, than might have been supposed at an ante- 
cedent period. Before the publication of the geo- 
logical map of England by Mr. Smith, and of another 
by Mr. Greenhough, to say nothing of various local 
surveys, there existed hardly any general information 
on this subject ; and an opinion, as already stated, 
prevailed, tliat coal might be found, at certain depths, 
almost as certainly in one county as in another. 
But the experience of scientific observers, as Dr. 
Buckland remarked, in his Evidence before the 
House of Commons, who have united the results 
obtained from their own observations with the con- 
clusions of practical men, shews that we now know 
almost minutely the extent of all those districts in 
which coal can possibly exist in England,* 

In those situations where the outcrop of the coal 
has been bared, either accidentally or by natural 
causes, or in the vicinity of well known coal fields, 
the chances of meeting witli seams may, in most 

■ It does not appear that the virgula divinuUinim, or diviniug rod, M one 
lime in such estimBtioii with our tin and lead miners, nai erer id use among 
the colliers ot Ibis coonlr;, thoagb to it> ose hm been altribuled the diaro- 
rerj of coal in FrancB " This liind of coally Blone," says Schooclt after 
Ouicciardi!i,"wftSdiEcovBredin the district of Liege, i.D. 1189, by a certun 
pilgrim, who, when he had pointed Ibem oat by a divining rod to a smith, 
snddenly disappeared ; afterwards tbey began to be dag in great abnndanca.'' 
Morand tells us, in his A/emoiri sur h Charbm de Terre, Ihat the person who 
in the country of Liege Aral discoTerad them, is called " Prodhomme 1b 
Houilloui," or "laVeillardChaibonniBr,""HnllBsna PleneTallinmi" Ihat 
is, "the collier or blacliemith of PleoeiaDi,'' ■ village wi thin two leiguH 
and a half of Liege. 
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eases, be easily calculated. In the districts on the 
Tyne and Wear, not only are sections of coal-basins 
exposed in the sides of vallies, but the basset-edges 
of the measures used formerly to be broken up in 
considerable quantities by the wheels of carts passing 
over them. lu the Yorkshire coal-field, the out- 
burst of the coal may frequently be noticed j and 
there may at this time be seen in tlie western 
suburb of the town of Sheffield, so large a surface of 
coal uncovered during the making of one or two new 
streets, that not only were the bricks of which many 
of the houses have been built, made of clay got out 
of the cellars, and burnt with the coal dug on the 
same spot, but the latter, although of a tender and 
indifferent quality, continues to be sold and carted 
away in considerable quantity. To persons remote 
from the colliery districts — and, indeed, to many 
others, the appearance of an acre or two of coal lying 
exposed in situ on a level with the street, must be a 
novel sight. 

It is only, however, in some situations, and under 
particular circumstances, that denuded strata present 
themselves ; hence, one chief difficulty which arises 
in exploring a country in search of coals, or even 
■where coal fields are known to exist, arises from the 
great thickness of alluvial cover, which completely 
bides the crop or outburst of the strata, termed gene- 
rally by miners the rock-head, from our view, and 
also completely conceals the fissures, dykes, and dis- 
locations of the strata, which produce such material 
alterations in the coal fields, and ai'e frequently the 
occasion of great loss to the raining adventurer. The 
alluvial cover has been compared, in reference to the 
Btrata which exist underneath, to the flesh upon the 
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booes in animals : if the flesh is removed, the whole 
stmcture of the bones, their situation and connectioD, 
are at once discovered ; in the same manner, were the 
aUnvial covering removed, the vhole strata would be 
£stinctlv seen, and the effect of every dislocatioQ 
immediately ascertained. But, however the total re- 
moval of the allovial cover might, in one view, ap- 
pear to be of great advantage, as affording facility in 
ascertaining the mineral contents of any district, yet 
this convenience would be greatly ontweighed by the 
disadvantages, not only in the loss of soil at present 
available for purposes of cultivation, but likewise in 
conaeq'ience of tlie strata being denuded, the coal- 
mines would be deluged during every rainy season ; 
whereas the alluvial cover affords protection, by caus- 
ing the water to flow along the surface till it joins the 
rivers, which are the great natural drains for the 
moisture on the surface of the earth. 

The usual, and most certain, method of ascertain- 
ing the mineral contents of any given spot, whatever 
be the superficial indications, or proximate circom- 
stances of it, is by Boring. Tliis process determines 
at once and satisfactorily, and at comparatively little 
cost, the order of the different substances, from the 
surface to any given depth ; also the exact thickness 
of each stratum at the place of section, and conse- 
quently affords the best data not only as to the actual 
existence of coal, but with reference to how far it may 
be of a kind, or lie in seams sufficiently thick, or at 
such depth, as may justify the sinking of a shaft, the 
erection of enginery, and the general working of the 
bed or beds. The following sketch is a representa- 
tion of the apparatus for boring, as commonly con- 
structed. 





A spot being fixed upon, the first object of the 
'irorkmen is to obtain a stout springing pole a, which 
is twelve or fourteen yards in length, and generally, 
where practicable, made of a tree fresh felled and 
bough-lopped for the pui-poae. It is securely fastened 
down at the thick end, a short distance from which 
it resla upon the prop or bearer B. Near the small 
end, a wooden stave is passed tlirongh, affording 
convenient hand-hold for two men, when standing on 
the stage c. Over this stage, and also exactly over 
^ihe spot where the boring is to lake place, a triangle 
' D, is erected, consisting of three poles fastened at the 
apes, and sustaining a puUy-block and rope — the 
latter attached to the windlass E. The use of this 
tackle will presently appear. A flooring of planks, 
F G, is then laid down, having a hole in the centre 
through which the rods are to work. These rods 
H K, are of iron, four feet long, an inch in diameter, 
and lapped with good screws at their ends, which are 
made somewhat swelling out to give strengtli. The 
lowermost rod, or that which in boring actually 
operates upon the rock or other stratum, is a sort of 
ihisel, K ; the uppermost terminates in a stout ring, 
irougb wliich passes the cross-piece L, and which, 
working, is taken hold of by two men : it is also 
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BORING AND SINKING, 
suspended to the apringing-pole by a cliaiii. One of 
the rods is formed at the end with a shell like a 
conunon auger, and is used for the pui-poso of bring- 
ing up at intervals portions of the detritus produced 
hy the action of the chisel. The mode of operation 
is as follows : — one, or more rods being pushed into 
the ground, through the hole in the planka, the two 
men on the stage, taking hold of the cross-stave at 
the end of the springing -pole, work it steadily up 
and down ; while the two men below, by means of 
the cross-piece, simultaneously heave and depress 
the suspended rods, ■walking at the same time slowly 
round the hole — ^by these combined operations of 
chopping and scooping, making way through what- 
ever substance may be in contact with the steel chisel 
of the lowest rod. When the boring becomes some- 
what obstructed by the accumulation of wreck, as the 
workmen call the mine stuflf produced by the working 
of the chisel, or when they wish to ascertain what 
stratum they are passing through, the rods are drawn 
out by means of the tackle above described, the chisel 
is unscrewed oflf, and replaced by the shell, which is 
then lowered to extract the loose matter for cleait^ 
and examination, m is the spanner used in screwing 
and unscrewing the rods ; and n an iron fork, the 
prongs of which are placed across the rods below the 
swell, and in contact with the floor, to prevent the 
lower series from slipping down, while the upper one 
is being screwed ofi" or on. 

The chisel soonest becomes clogged, and the tire- 
some operation of withdrawing the rods, is required 
to be repealed most frequently, when the stratum is 
somewhat soft and dry ; on the other hand, the boring 
goes on most pleasantly for the workmen, when a 
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strong spring of water is tapped, as this generally 
overflowing, brings up with it to the orifice, every 
particle of the wreck as it is produced. The diameter 
of these borings is commonly from 2^ to 5 inches — 
rarely so much as the latter. 

By this method, the stratification below any given 
plot of ground, is examined at a trifling expense, 
and with considerable precision. Williams, in his 
quaint style, has pourtrayed the pleasure attending 
these investigations — when auccessfiil : — " Of all 
branches of business," says he, " of all the experi- 
ments that a man of sensibility can be employed in, 
or attend to, there is perhaps none so amusing, so 
engaging, and delightful, as a successful trial upon 
the vestigia or appearances of a seam of coal or other 
mineral discoveries. When you are attending the 
people who are digging down or forward upon the 
vestige of the coal, and the indications are increasing 
and still growing better under your eye, the spirit of 
curiosity and attention is awakened, and all the 
powers of expectation are elevated in pleasing hopes 
of success ; and when your wishes are at length 
actually crowned with success, when you have dis- 
covered a good coal of sufficient thickness, and that 
all circumstances are favourable, the heart then 
triumphs in the accomplishment of its wishes with 
solid and satisfactory joy. There is more rational 
delight, more substantial pleasure and happiness, to 
be enjoyed in such scenes as this, than in all the 
celebrated amusements which luxury invents and pur- 
He should have added that the mortifications 
attendant on disappointment are often proportionably 
trying. 

Having ascertained the existence, and workable 
N 3 
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coudition of coal, by nieaus of boring or otherwise, 
the next business is tlie sinking of the shaft. This 
work, as well as the preceding, is not undertaken by 
the regular colliers, but by a separate class of men 
called sinkers. In the northern collieries the pits 
are invariably circular, and varying in their diameters 
from six to twelve feet. It is common to divide the 
very deep shafts by a brattice or boarded partition 
from top to bottom, the use of wliich vd]\ afterwards 
appear — in these cases, the diameter is usually from 
8 to 10 feet: sometimes the shaft is divided into 
three parts, and then it is generally from 10 to 12 
feet across ; from 6 to 8 feet ia a regular size where 
no brattice it intended. In Yorkshire, Staffordshire, 
and other places, where the distances between the 
surface to the coal are inconsiderable as compared 
with those about Newcastle, it is common to sink, of 
the smaller size, separate shafts for pumping, ven- 
tilating, and drawing tJie coals : occasionally, too, 
the pits for the latter purpose are oval in their form. 
The situation, form, and size of the pit being de- 
termined, operations aie commenced by digging out 
the soil to a proper extent, and then erecting a 
windlass, called in some places slowses, or turn-stakes. 
This very ancient mining apparatus is generally 
known : it consists of two upright cheeks resting on 
cross pieces, and cut at the upper end of each, for 
the reception of the iron axes of a roller, having a 
stout winch handle, exactly similar to that seen over 
moat draw-wells : upon this roller the rope is wound. 
At the end of the rope is the large iron hook made 
vrith a catch, to prevent it from slipping off the bow 
of the coiTe or tub used in drawing up the materials. 
The tubs, which were formerly used, have now 
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mostly given way to large wrought irou buckets 
placed upon soles shod mtb iron in the manner of a 
sledge, that they may be dragged along irith the 
greater ease by means of a hooked rod and cross- 
piece, or handle. The ordinary tools of tlie sinker 
are, mattocks, gavelock, a sledge hammer twenty 
pounds weight, and several short stout wedges ; also 
i smaller hammer, long chisels, and an irou skewer 
for setting shots. 

After the sinking has proceeded some yards, more 
or less according to the nature of the strata excava- 
ted, it is necessary to commence operations for secu- 
ring the whole interior of the shaft — except in very 
solid parts — by means of a lining of brick. This 
cylindrical wall, or ginging, is i-aised upon a circular 
Irame-work of wood called a ci'ib, and which is itself 
made to rest, where practicable, upon a rocky or other 
Bolid ledge ; or, where the matter passed through is 
loose, those timbers which support the brick-work are 
themselves upheld by keys driven into the sides of 
the pit, or even suspended by chains from the top. 
The sinking is then resumed, and, in due course, 
Another circuit of cribbing is laid, and a section of 
walling carried up, till it joins the lower pai't of the 
preceding fabric. These operations and precautions 
are repeated at intervals, more or less frequently 
according to the nature of the strata ; the rocky por- 
tions do not always require such support. In order 
to secure that the shaft be regular in cii'cumference, 
and accurate in perpendicular descent, a plnmb-line 
is occasionally, suspended from the top to the bottom, 
ftnd the distance of the sides from the centre — gene- 
rally about five feet— measured by means of a stick 
leptfor the purpose. All tliia is easily done when 
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all, in the winniug of Howden Pit in 1805, since 
which time this method has heen universallj adopted. 
Mr, Buddie mentions one instance in his experience, 
where, in sinking a shaft he had occasion to insert 
forty fathoms of iron tu^hing ; at that depth the strata 
became impen-ious to water. 

In order to break up snch rocky masses, as cannot 
be separated by tlie gavelock, recom*se is had to 
blasting, a somewhat dangerous but highly eflfective 
agency. In " setting a shot," as the miners term it, 
the first operation is the making of a hole in the solid 
substance of tlie stone; this is done by a succession 
of strokes upon the head of a long stout chisel held 
in the hand of the workmen, and turned about, as in 
the method of boring before described. The hole is 
of a triangular shape, about two inches in diameter, 
and thirty inches deep— -more or less, according to 
the thickness of the substance in which it is made. 
The direction of the bore, and position of tlie angles 
in relation to the matter to be detached, are of im- 
portance, and can he so adapted by experienced 
sinkers as to enable them to form in general, a very 
accurate estimate of the effect of the explosion. If 
the hole be too shallow, the shot will merely rive 
away a superficial portion of the rock ; if, on the 
other hand, it be sunk nearly through the mass, it 
will burst downward, and spend itself among the 
interstices of the stratum. After tlie hole is bored, 
it is charged with gunpowder, to the depth of several 
inches : a long " pricker" or skewer is then put down 
in one of the angles, and filled about with marl, or 
such stuff as may be at hand ; this is rammed with 
an iron rod, care being taken not to strike a spark 
from the adjacent materials — from which occun'ence 
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dreadful accidents have sometimes liappened. When 
this part of the operation ia fiiiislied, tlie pricker is 
withdrawn, aud a wheaten straw filled with powder, 
and to the top of which a slip of touch-paper, or 
paper merely greased, is stuci with a bit of clay, is 
inserted : a light ia then applied, and the miner is 
drawn up as quickly as possible. It is the practice, 
sometimes, instead of inserting the fuze, to cover the 
hole with gunpowder, scattering at the same time a 
considerable quantity over the pit bottom, upon which 
fire is thrown from above : thia slovenly and wasteful 
plan was exclusively in use half a century ago. 

When the sinking has proceeded to such a depth 
that the labour of drawing up the matter by means 
of the windlass becomes exceedingly great, a machine 
called a gin is generally set up, the stones and rub- 
tish already brought up being used in the formation 
of what is called the gin-race, or circular track in 
which the horae attached to the machine travels. 
The following is a representation of the gin, which 

Fig. 21. 







I was the most perfect contrivance for drawing coals 
I and water out of tlie mine previously to the intro- 
L duction of the steam-engine : it is still extensively 
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used itt many small concerns, where the produce 
does not justify the erection of a more expensive 
apparatus. 

A, the head-gear, consisting of two upright posts 
in which wheels are fixed, and over which those por- 
tions of the rope to which the buckets are attached 
pass into the pit. b, a drum, or short wooden cylin- 
der, about five or six yards in diameter, upon which 
the rope winds : this drum has a vertical shaft, to a 
cross-piece of wliich at c, the horse is attached ; its 
lower end rests in a socket on the ground, and is 
supported above by the transverse beam D, raised on 
standards at eacli end. The rope being wound about 
the gin, the horse is driven in one direction until one 
bucket is lowered to the bottom and the other raised 
to the surface — and then, by reversing bis course, 
the latter bucket, having been emptied at the bank, 
is made to descend, and the other as fiUed below is 
drawn up. 

The expense attendant upon sinking a shaft will 
depend, of course, a good deal upon the depth and 
nature of the strata requiring to be penetrated. Mr. 
Buddie states that in Northiunberland, he has, in 
several cases, known a single pit, previously to its 
being worked, cost upwards of £70,000. This sum 
included the machinei'j requisite for sinking the pit, 
namely, the steam-engine and all its apparatus ; but 
as this was merely to get at the coal, it may be con- 
sidered as a winning chai-ge, mther than a working 
charge. Tlie deepest pit with which the gentleman 
above named was acquainted, as a working pit, was 
180 fathoms of shaft ; the shallowest 23 fathoms ; but 
the pitmen sometimes descend much deeper by means 
of inclined planes undei- ground. 



MONKWEARMOUTH COLLIERY. 
The shaft at present sinking at Monkwearmouth 
Colliery, near Sunderland, has attained a consider- 
ably greater depth than any mine in Great Britain, 
(or estimating its depth from the level of the sea, 
than any mine in the world.) It was commenced in 
May, 1826. Tlie upper part of the pit is sunk 
through the lower magnesian limeatone strata, which 
oTerlap the south-eaatem district of the Great New- 
castle Coal-field, and which, including a stratum of 
" freestone sand" at the bottom of the limestone, ex- 
tended at M oukweai'mouth, to the thickness of 330 
feet, and discharged towards the bottom of the strata 
the prodigious quantity of 3000 gallons of water per 
minute, — for the raising of which into an off-take 
drift, a double-acting steam-engine, working with a 
power of from 180 to 200 horses, was found neces- 
sary. The first unequivocal stratum of the coal for- 
mation, viz., a bed of coal 1 ^ inches thick, was not 
reached till August, 1831, (being about 344 feet be- 
low the surface,) after which the tremendous influx 
of water which had so long impeded the sinking 
operations was " stopped back" by the metal tubbing 
which extended from the above bed of coal to within 
26 yards of the surface. The sinking now proceeded 
with spirit — still, no valuable bed of coal was reached, 
although the shaft had passed considerably above 600 
feet into the coal measures, and much deeper than had 
hitherto been found requisite for reaching some of the 
known seams. It became eTident that the miners 
were in unknown ground. A new " feeder" of water 
was encountered at the great depth of 1000 feet, re- 
qoiring fresh pumps and a fresh outlay of money. 
The prospects of the owners became unpromising in 
the eyes of most men, and were denounced as hope- 
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less by many of the coal-viewers !* Coal-viewing, 
however, had as yet been limited to some 200 or 920 
fathoms ; and the views of the Messrs. Pemherton 
(the enterprising owners of this collieiy) were not to 
be bounded by such ordinary depths ; they consi- 
dered that tlie thickneBS of the coal formation might 
he vastly greater where protected by the super-incum- 
bent limestone, than where exposed to those denuda- 
tions which, in the neighbourhood of the " rise" col- 
lieries, had probably swept away the strata through 
which their own shaft had hitherto been sunk ; that 
they were, therefore, justified in anticipating the 
larger and known seams at greater depths ; and that, 
in case these larger seams had (as was intimated) 
been split into smaller strata, the same causes which 
in other places had produced their subdivision might, 
at Monkwearmouth, have effected tlieir junction. 
They continued, therefore, tlieir sinking, and in Oc- 
tober, 1834, reached a seam of considerable value 
and thickness, at (he depth of 1578 feet below the 
surface ; and presuming that this newly discovered 
seam was identified with the Bensbara seam of the 
Tyue, (or Maudlin seam of the Wear,) they are 
rapidly deepening their shaft, in anticipation of reach- 
ing the Huttou or most valuable seam, at no distant 
period, but which (if tlieir anticipations are well 
founded) vnU be found at a depth approaching 300 
fathoms from the surface ! ! In the mean time, how- 
ever, workings have been commenced in the supposed 
Bensham seam, though not as yet carried to any 
great extent : and when only a few days before this 
sheet went to press (Apiil 1835) the writer paid a 
visit to the pit, he found the sinking still going od, 
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the depth reached being about 205 fathoms. The 
outlay of capital in this spirited undertaking has been 
immense — it is said not less than between £80,000 
and £100,000. 

As pertaining immediately to the province of the 
sinker may be mentioned the driving of thirls, or adits, 
for the emission of water at what are called day-levels. 
This was a primitive method of draining coal in situ- 
ations which rendered the adoption of such an expe- 
dient available ; and especially before the introduction 
of hydraulic machinery, or the steam engine. The 
particular mention of dri/fs to caiTy off the water, oc- 
curs, in connexion with the sinking of pits at Ferry- 
hill, in a lease to the Prior of Durham dated in 1364. 
The old Preston Grange Colliery near Edinburgh, 
abandoned in 1746 on account of being inundated, 
discharged 220 gallons per minute, by means of a 
drift, into the Frith of Forth. In South Wales the 
numerous deep valleys intersecting the coal country, 
afford many favourable opportunities for this kind of 
drainage: in general these adils are used as- canals 
for bringing out the coals. Since the application of 
steam power in its most efficient forms, some gigantic 
undertakings for carrying off the water by day levels 
have been completed: the Comish adit, for example, 
which drains about fifty mines, extending its ramifi- 
cations about 26,000 fathoms, or nearly thirty miles, 
is a prodigious work of this kind : it emptiesitaelfinto 
the sea at Falmouth harbour. The adit of the Duke 
of Bridgewater's collieries at Worsley is about thirty 
miles long, and navigable for barges used in the ex- 
traction and transit of the coals. There are several 
others of great extent, and that have been the subject 
of enormous expense in different parts of tiie country, 
particulai'ly in the lead mining districts. 
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Few operations can be conceived more unpleasant 
and dangerous to the workmen, than the execution of 
these adits, especially vrlien, as is sometimes the case, 
they are barely wide enough to allow the sinker to 
creep along. The dangers which are created by 
blasting the solid rock with ganpowder in such con- 
fined spaces, will be easily conceived : in the stillness 
of night the report of these explosions is sometimes 
heard to a distance of three or four miles; and the 
writer of this recollects on one occasion to have heard 
the wife of an intrepid sinker describe the feelings 
with which, at midnight, she used to hear ivhen in bed, 
the reverberation of every ahot fired by her husband 
in his dangerous subterranean toil, at a distance of 
two miles at least. 



CHAPTER X. 



WORKING MACHINERY. 



Uraivlng and air shafts — Importance of Ventilation — 
Draining the Mine — Bearing of strata — Earfy 
contrivances for raising the jvater — Bucket wheels — 
Steam-engine — Boulton and Watt — Pumping appa- 
ratus — Subterranean Steam-engines — Deep Pits 
divided by Bratiicing — Head Gear — Whimsey — 
Steam-engine and counterpoise — Hydraulic Machi- 
nery for raising Coals — Corves, Trams, Buckets, 
and Waggons — Screen — Entrance to Pits by Ca- 
nals and Footrails. 

Assuming, in accordance with the preceding 
Chapter, that a shaft is sunk to the cod, and properly 
secured against the irruption of looee shattery sand or 
gravel, as well as of water, by wood or iron tubbing, it is 
p^per farther to state, that this shaft must either be 
divided down the middle by a partition of boards, bo 
ae to form upcast and downcast tubes for ventilation, 
and, in some' cases, to serve for engine-pumps, as 
well as drawing coals ; or else, that another pit must 
be sunk, to be connected with the former by means 
4)f an underground drift, and thus afford a circulation 
of air. In very deep pits, the saving of expense 
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commonly compels tlie former course ; in other cases, 
the latter method is atlopted. In Staffordshire, it is 
usual to sink " a pair of pits ;" tlie establishment of 
works for a single colliery being called " a plant," 
or plantation. 

That most irapoilant particular in the economy of 
our mines, and upon which the health and lives of 
the colliers so much depend — namely. Ventilation — 
has been the theme of a great deal of discussion — 
not always temperately conducted. The philanthro- 
pist has sometimes upbraided the coal-viewer with 
murder, for neglecting the trial of some theory of 
injecting or circulating air; while the viewer, in 
turn, has occasionally scouted, with perhaps too little 
ceremony, schemes which appeared ingenious and 
plausible enough on paper, hut whicli might be to 
him obviously unavailable in practice. It will at once 
be apparent, that the mere existence of two or more 
pits at any given distance from each other, would do 
little, if any thing, toward cooling the interior of the 
mine, and changing the respirable air : the pits 
would simply stand, full of air, as in two vessels, 
under similar circumstances, water would stand at 
one level. Air must, therefore, be either artificially 
forced down one of the vents, or it must be made to 
descend by altering the quality of tlie subincumbent 
portion : both these methods have been resorted to — 
the latter with moat success. As the natural ten- 
dency of the atmosphere to restore its equilibrium, 
causes the general volume to travel by the nearest 
direct channel toward any place where a partial 
vacuum is formed ; and as the object of the miner is 
to counteract, or rather to take advantage of, this 
law, stoppages are so arranged in the workings, by , 
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trap-doors* or otlier means, that the current brought 
down the working pit, instead of being allowed to 
rush to the air-pit directly, is first made to circulate 
as deviously and extensively as possible. We shall 
have occasion to advert to this arrangement again, 
and mote particularly. The draught is created, or a 
sort of vacuum formed in the air-pit, sometimes sim- 
ply by the suspension of a pan of burning coals, but 
more perfectly by closing the pit overhead, with the 
exception of a chimney, and keeping up a fire therein, 
either near the top or at the bottom, as most conve- 
nient : thus by rarifying the all' at this extremity, that 
portion of it which has been rendered foul by breath- 
ing rushes to the heat, while, to supply its place, a 
new and unvitiated volume is forced down the open 
, pit. 

I The next object of attention, and one equally im- 

r portant with ventilation, is tlie Draining of the Works, 

In almost eveiy colliery there is more or less water — 

in most so much, that the pumping of it out of the 

workings is an affair of considerable importance ; and 

I sometimes it is necessary to erect the steam-engine, 
and work it for this purpose, during the sinking — the 
pumps being suspended and lengthened as the shaft 
increases in depth. It must at once occur to the reader, 
that, as the strata of every coal field have a certain 
inclination with respect to the horizon, called the dip 
and rise, aa well as commonly a level line of beaiing, 
fbrnuDg right angles therewith (to say nothing of 

• The bays who auead lo open and ehnt tliese doors, ate cstled [rappers ; 
f the; hftTS seau near thu doors, and remain by Ibeni all Ibe time the piL se at 
Drb. As tlieso (rap-doors arc, an it were. Ibe air-Talves, by means or nbich 
iB Tondlalion of tbs works, in connedion wiib undergrouBd pasiagps, js 
It up, a proper altenlion to them is a. ma.ller of gceal imporlaoce. Tbey 
jhoweTer, on acoonol of Ibc simplicilj of the duly to bo performed, com. 
mlj anlTUSted to joung boys on ibeir firal eDtraiice upon work. 




J 



the other, iilliug at the bottom, coming up full, and 
discharging at the top, aa they turned orer the wheels 
on the great axletree, and then descending empty to 
be filled again. Such a contrivance was very im- 
perfect : not only was there required a considerable 
head of water to turn the large wheel j but of that 
which was taken up by the buckets no small portion 
of it was spilled before it reached the top : besides, 
the machine waa very expensive, costing, for a pit of 
eighty yards, not less than;£l60: there were like- 
wise constant repairs — for, when a joint-pin gave 
way, the whole set of chains and buckets fell to the 
bottom with a most tremendous crash, and every 
bucket was splintered to pieces. 

Where water could not be procured to work these 
machines, the same sort of machinery, only on a 
smaller scale, was adopted to be moved by horses. 
These were compai'atively very expensive, and could 
only draw water from a small depth ; so that those 
deeper fields of coal, where neither a day level nor 
water machinery could be employed, remained use- 
less — and that to all appearance, for ever, as there 
was no other device for getting clear of the water. 

From the same authority we leam, tliat in the year 
1708, wind mills were erected to work pumps in 
several collieries In Scotland; but these, although 
efficient machines at times, were very irregular ; and 
in calm weather the mines were drowned and the 
workmen thrown idle. 

In the year 1709, John Earl of Mar, who paid the 
most minute attention to the improvement of his col- 
lieries in Clackmannanshire, sent the manager of his 
works to Newcastle to inspect the machinery of that 
district, and learn the mode of conducting colliery 
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[ eperations in every department. From his report it 
appears, that the machines tlien in use were water 
wheels and horse engines, with chain pumps ; the 
common depth of the pita was from twenty to thirty 
fathoms, and a few from fifty to sixty fathoms ; the 
expense of sinking one of these was about £55 ; and 
the machine for drawing the coals cost only j£28. It 
appears that when it was requisite to draw water 
from the depth of thirty fathoms, two pits were sunk 
at a little distance from each other ; one pit was made 
thirty fathoms deep, the other only half that depth. 
One machine drew the water half way up the deep 
pit, and then it was poured into a mine, which com- 
municated with the bottom of the other pit : from 
this the water was raised to the surface by another 
machine. In deeper mines, a third pit, with a third 
machine, was resorted to. But in Scotland, at the 
same time, the machinery was more powerful ; as 
water was raised at once from the depth of forty 
fathoms, by the chain of buckets before described,* 

Though it is generally admitted that the Marquis 
of Worcester has referred to some kind of a steam- 
engine, in his " Century of Inventions," so early as 
1655, there was no practical application of any such 
machinery, so far as is known, until more than half 
a century afterwards. One of the earliest recorded 
experiments having been made at the colliery of 
GriflF, near Coventry, where the proprietors are said 
to have maintained a great number of horses, at a \'ast 
expense. Mr. Hodgson states, that the first seen in 
I the county of Nortliumberland,f was erected atByker, 

* Btid, u quoted in Furej's Trealiee on Uie Steam Engine, p. 237. 

f To an Individual in thai connlf Is attributed a contrlvancB, the origin 
I or vblch baa orten been Blinded (a in various oajB— in 1716, Mr. Beighlon, 
gsf Neircaslle-upon'Tjne, remoied (he fllmBv itringa and catche* with irhlvh 
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in 1714, by the son of a Swedish Nobleman, who 
taught mathematics in Newcastle. " This powerfiil 
engine is now in common nse in all the large col- 
lieries. As simplifiers of it, the names of Messrs. 
Boulton and Watt, as well as that of the ingenious 
builder of the Eddystone light-liouse, will be long 
remembered." When the last-named party, under 
the sanction of their patent, introduced the improved 
steam engines into the mining districts, they stipu- 
lated, after receiving a large price for the engines 
put down, to divide with the parties working them, 
the amounts accruing from the saving of fuel eflfected, 
as compared \vith the old machines ; and so profitable 
was tills aiTangement, especially in Cornwall, where 
coal was dear, that one concern (the Consolidated 
Mines Company), using three powerful engines, paid 
to the patentees £2,400 per annum. 

The pumps, of which there may be one or more 
in each pit according to circumstances, are of a size 
proportionate to the work to be done : sometimes they 
are 12, 18, and even as much as 24 inches in diame> 
ter. If there be two or thi-ee pumps or cylinders, as 
is sometimes the case, they are placed side by side, 
and supported at intervals by beams fixed across the 
pit ; cisterns being placed at different elevations to 
which the water is raised, and if possible delivered off 
by an adit considerably below the surface : iu some 
instances also, cisterns are placed at the level of 
feeders of water tliat occur at a distance of many 
fathoms from the bottom, and deliver some hundreds 
of gallons per minute, so as to save the waste of steam 
power which would be consequent on allowing this 

IhG eelfacling angioe hod, till that lima, been inDDmbered, and appliad 
lever-rods tor opening and shattiug the cocka, whicb seemed to perfect Ilia 
machine. 
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Water to fall to the sump, in order to raise it through 
the whole length of the pumps. The hydraulic ac- 
\ tion is exactly sirailai* to that of a commoD sucking 
L pump. The bucket in each cylinder consists of a 
I stout rim of iron, sun-ounded with thick leather, and 
Ifaaving a crossbar, to whicli are hinged two valves 
" or clacks opening upwards : there is also a similar 
contrivance made stationary near the bottom of the 
pump. The rods or spears to which the working 
buckets are attached, are fastened with cottars on 
L each side of a piece of wood, which is suspended 
■ by chains on the liead of the engine beam, which 
^projects through an opening in the engine-house, and 
KBTer the pit: it has a lug or bracket on each side, 
Vaiid which fall upon pieces of timber, and thus pre- 
vent the rods from sinking too low. To the upper 
part of its face the rods, as already stated, are sus- 
pended by a stout chain, exactly resembling in con- 
struction that inside a watch : occasionally, the more 
scientific contrivance for affecting the parallel motion, 

(by means of iron rods, is adopted. In order to avoid 
the inconvenience resulting from the immense weight 
of the pump rods in very deep mines, as well as to 
serve other purposes, there have been instances of 
ihe erection of steam-engines 100 fathoms below the 
Borface. Mr. Farey mentions an instance of an en- 
gine working underground in a colliery at White- 
haven in 1776. It was placed 80 fathoms beneath 
the surface, and worked a series of pumps disposed 

rdown the dip or inclination of the strata of coai, 
vhich was very rapid. The puinps lifted four fathoms 
each, from one to another, and were worked by one 
eliding rod from the engine. The intention of this 
disposition was to avoid piercing the floor, which 





must have been done with a perpendicular pit, and 
thus have let much water upon the workings. The 
same authority adds : — " In many situations where 
the bed of coal dips suddenly, and if the strata be- 
neath the coals be of a porous nature, it is of great 
importance to preserve Uie water-light floor of the 
coal perfect, in order to prevent the passage of the 
water ; and in all such cases the pumps must be placed 
on the slope of the strata, iostead of in perpendicular 
pits."* In the Alfred pit at Jarrow, there is a 30- 
horse steam-engine erected at a depth of about 130 
fathoms below the surface ; it is used in raising the 
coals up a shaft which unites with the workings, car- 
ried out 45 fathoms deeper still : there is likewise at 
the profound depth indicated by these two shafts, 
another steam-engine, to draw the coals up an in- 
clined plane that lies coincident with the dip of the 
strata. 

We may now proceed to describe the arrange- 
ments adopted for raising the coal. The erection of 
head-gear will depend much, not only upon the de- 
scription of machinery to be employed, but also upon 
the number and shape of the corves intended to be 
used. In some of the Staffordshire collieries, two 
pits are sometimes sunk sufficiently near each other 
to be worked by the same gin or whimsey, one of the 
buckets or corves ascending, while the other is de- 
scending in a separate shaft. In certain situations 
of this sort, the erection over the pit-mouth is ex- 
ceedingly simple and inexpensive, consisting some- 
times of nothing more than an inclined piece of tim- 
ber with a pulley at the end for the rope to pass over, 
and supported by wooden props, as represented in 

• TreatiBB on Steam -Kngino, p. 238. 
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Hhe accompanying sketch (Jiff. 2B). a is the profile 
of the parallel beams 
which support the head 
wheel, B the banksman, 
whose business it is to 
lay hold upon the corve 
on its ascending above 
the pit-mouth, by means 
of his hook ; and having 
released it from the chain, 
to hurry it away, c the 
corfe, made of ribs of 
iron, and filled with hard 
coal, E E the rope which 
passes between the se- 
cond pit and the whimsey 
(see fig. 25J. 

The more common 
Btmctme, however, is si- 
milar m general arrange- 
ment to the delmeation 
on next page (Jig. 24). 
Two cast-iron wheels, 4 
feet diameter, either with 
grooved edges for round 
-Topes, or with cylindrical surfaces for flat ropes, are 
elevated beside one another in the upper part of a 
-framework of timber over the month of the pit ; the 
whole is rendered very substantial by buttresses 
Applied on every side. In some collieries chains are 
■nsed ; they are reckoned more economical than ropes, 
;kut the hnks are more liable to snap without giving 
"warning by appearances of wearing or othei-wise, than 
is generally the case with ropes. A flat rope, con- 




Mstiug of four round ones sewed togelher, and in- 
vented by the late John Cuit, Esq. of Belle Vue, 

Fig. a-i. 




near Sheffield, is in general use. The ropes or chains 
pass from the head wheels to the drum of the gin, or 
to a wooden cylinder, on the axle of a wheel worked 
by an adjacent steam engine, upon which they are 
wound. Tlie annexed cut represents the exterior 
appearance of one of the old-fashioned steam-engines, 
still very common about collieries, and called a whim, 
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or wbimsey (fig. 25). a the engine-beam, b tbe 
boiler, c the working cylinder, d the flj-wheel. 
F the cog-wheel, caiTjing the dram upon which the 
rope is wound, e e the ropeSj passing to the head' 
gear (see Jfy. 23), lu the working of this machi- 
nery, the engine-tenter stands with his hand upon a 
lever, to stop the steam, and stay the action of the 
whole, the moment he sees the corfe abovegi'ound. 

In some collieries, the engines of Boulton and 
Walt, or others of an expensive description, are 
erected, as well for drawing out the coals, as for 
pumping up the water. In di-awing the loaded 
corves up the deep sliafts on the Tyne and Wear, it 
is commonly found necessary to aid the power of the 
steam-engine in the earlier stage of its operation, by 
means of an ingenious contrivance called a counler- 
rveight. The plan is this : a few yards from the 
drawing machinery, a pit is sunk for the reception of 
a ponderous chain, which, passing over a pulley ele- 
vated on posts, is attached to the shaft of the drum 
upon which the main rope winds. Wlien the power of 
the engine begins to be exerted in raising the corves 
from the bottom of the pit, this chain, many of the 
terminal links of which weigh 100 lbs., likewise ex- 
erts a degree of aid proportionate to its weight. As, 
however, the engine acquires energy by the elevation 
of the loaded, and the descent of the empty corves, 
the ponderous links of the chain fall upon each other 
at the bottom of the counterpoise pit, until the engine, 
having raised its load to a position which leaves sur- 
plus power, the chain, being reversed on its drum, 
begins to be woimd up ; thus countervailing the ve- 
locity of the machinery at its maximum, as it had 
previously aided it at its stage of least efficiency. 
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The annexed slight profile sketch of the worka at 
Carville on the Tyne, in the Wallsend group of col- 
lieries, will give some idea of the arrangementa above 




described (Jig, 26). a the tall brick funnel adjacent 
to the upcast shaft. B the smoke disperser. c a 
platform for convenience of cleansing, repairs, &c. 
D head-gear (fig. 2A). over the diuwing pit, sup- 
porting the wheels over which the ropes pass. E 
engine-house, containing the fly-wheel, winding cy- 
linders, and other machinery, f counterpoise. 

It should be mentioned that previously to the ap- 
plication of steam, by what was at first termed the 
"fire engine," a great variety of expedients for 
drawing coals were devised. " The most ancient 
macMne in my knowledge, now [1797] In use," says 
Mr. Curr, " is that invented by Menzey ; but there 
are few situations that afford the requisites necessary 
to that invention. A stream of water, with a fall of 
aJjout half the depth of the pit is necessary, if any 
business of consequence must be done. Its con- 
struction consists of two rope wheels fixed upon one 
horizontal axis, which are so proportioned to the 
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depths of tlie water pit and coal pit, as to reach the 
separate depths of the pits, by the same revolutions ; 
and the power applied is a tub of water large enough 
to overbalance the weight to be drawn. The second 
is the common machine, greatly in use in the neigh- 
bourhood of Newcastle-upon-Tyne, the construction 
of which is, a water wheel and a rope wheel upon 
one horizontal axis ; and the power is a stream of 
water, sufficient to overbalance the weight to be 
drawn. The method of obtainii]g this stream of water 
in the neighbourhood of Newcastle and Sunderland, 
where there are, I presume, no less than 30 or 40 in 
number, is a fire-engine placed by the side of the 
machine, which raises the water alternately to the 
top of the wheel ; but in two collieries where I have 
U adopted them, the scheme is more advantageous than 
fliose at Newcastle, being able to do itithout a fire- 
engine erected solely for that purpose ; in the winter 
•eason when water is plentiful, and the engines are 
generally sufficiently employed with draining the 
collieries, we have the aid of adjoining brooks, which 
do our business ; and in the summer season, our 
raiginea are so constructed, as to apply a part of their 
power to raise the water to the top of the wheel."* 
So rapid have been the steps by which the steam 
BDgine has been advanced from the primitive model, 
to its present degree of perfection, that one finds 
•ome (hfficulty in conceiving of its employment, no 
longer than from thirty to forty years since, being 
merely that of pumping water upon a wheel in the 
absence of natural brooks ! 

We noticed, not long since, a contrivance for 
coals on a principle similar to the foregoing, 

Coal Viewer and Engiae Builder's Practical Companion, p. 34. 
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buckets attached to sledge bottoms, similar to those 
of tlie tubs used in sinking ; tbej are mostly made of 
sheet iron for the small, and of flat ribs rivetted at a 
distance from each other for the large coal. In the 
Yorkshire collieries, small waggons, made either of 
wood or of wrought iron, and generally in the shape 
of the large Newcastle waggons, are very generally 
used, as well in the underground operations, aa in 
raising the coals from the pit, and also for drawing 
them to the carts, canal, or any adjacent station to 
which light cast-iron rails can be conveniently laid. 
A shaft, up which coals are to be drawn, especially 
when simk to a great depth, and of considerable 
width, is commonly not only walled and bratticed 
with boards, as already described, but when intended 
for the working of stjuare corves or waggons, it is 
furnished with what are called conductors, an admi- 
rable arrangement, which, along with the appropriate 
corfe, was invented by the late Mr. Curr, and gene- 
rally adopted in tlie extensive collieries about Leeds, 
Bamsley, and Sheffield. " These conductors," in 
the words of the patentee, " are nothing more than 
two or three upright rods of deal 4 inches by 3, 
bragged upon opposite sides of the pit, forming mor- 
tices or channels, by which the corves are conducted, 
being suspended upon cross-bars with rollers at their 
ends, which run within the mortices." In some 
places, these conductors consist of iron rods, bolted 
to massive beams at the pit bottom, and connected 
above to the head-gear by strong screws, which keep 
them tight and in their vertical position. In the use 
of single buckets, or even when drawing with the 
large bulging ^vicker-work corves, there is no occasion 
for guides of this sort, as, however the corves them- 
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•elves may happen to tuni about, their relation to the 
ndes of the shaft and to each other remains unaltered. 
On the other hand, waggons in transitti, would, on 
account of their form, and the smallness of the space 
through which they pass, be liable to frequent and 
dangerous collision ; bnt wheu placed in a sort of 
iron frame or chair, on the outside of which are 
friction wheels in contact with the wooden conductors, 
or sliding rings upon the iron ones, a steady uniform 
motion is given to the waggon and its crib, even 
when moving at the rate of one hundred and forty 
yards in half a minute: on the whole load being 
drawn up, and lowered upon the platform as above 
mentioned, the wheels of the vehicle first coming in 
contact with the board, it stands loose, and ready to 
be drawn away, and to be replaced by an empty one, 
operation perfonned with sui'prising celerity. 
Connected with every pit in the neighbourhood of 
Newcastle there is a contrivance for screening the 
coals : in most cases it consists of a platform sloping 
at an angle of about 45 deg. from the raised bank 
about the pit toward the ground: at intervals are 
inserted grates twelve or fifteen feet in length, and 
about four feet wide, having the spaces between the 
bars more or less considerable according to the size 
lof coal required to pass through. On each side of 
"these grates, boai'ds are placed to confine the coals in 
|4heir course, and they are likewise boarded under- 
neath, in such a manner as form the surface of spouts, 
by means of which the dust and small coal which 
pass through the bai-s fall into waggons placed for 
that purpose, as other waggons are placed outside of 
titem for the reception of the screened coal. In 
;yenera], however, since the repeal of the duty haa 
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such a mode, althougli adopted to some extent in ob- 
taining the Bovey coal, which lies comparatively near 
the surface, and commonly also in getting iron ore, 
would be utterly inadequate and ruiuous if applied to 
the working of the deep scams of coal generally. 

As the great object is to combine ecouomy in ex- 
tracting the greatest q^uautity of coal, with securing 
the personal safety of the pitmen— the latter, alas ! 
not always possible — plans are laid down for under- 
ground operations, with as much accuracy as the 
inchuography of a complicated building or a city 
about to be erected on terra firma ; and these plans 
are practically carried out in the workings to an 
extent* and with a degree of precision, the result of 
that perfect adaptation of the means to the end, which 
long practice and incessant attention have introduced 
into our collieries. There are two methods of car- 
rying out the excavations in getting the coal — the 
long or broad, and the short or narrow methods ; the 
former, by means of which nearly all the coal in- 
tended to be got is dug ont at once, as is commonly 
the case in Yorkshire and elsewhere, where the strata 
immediately above aud below the coal are hard and 
firm ; the latter method is general on the banks of 
the Tyne aud Wear, in which districts the coal itself 
is not only much more tender, but the over and un- 
derlying matters less to be trusted to, ao that laige 
portions of the seam are required to be left to support 
the roof. 

The following undergi'ound plan, (in which of 
course there is no regard paid to exact proportion,) 

* The space trsTHreed b; anme of Lhe norka In North umfaectand, Ourbaim 
■Dd CumherlBnd.isstaftzingly grrit. The Howgiti Colllerj' at WfalEahBTen. 
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will illustrate ooe of the most ordinary modes of 
workiDg in the Yorksliire collieries :~ 

EAST. 




Horse Gate. WORKING ("^ P 

ilioiis, tcm- I Q I B 

ekgTn e Qp 



WEST. 

Suppose the larger circle to represent the working 
Bhaft, sunk to the coal on its lower edge or dip to- 
wards the west ; a commodious gallery is excavated 
upon the level bearing of the strata, and stretching 
in opposite directions from the bottom of the pit for 
the general conveyance of all matters to be drawn 
out ; it is usually laid with cast-iron tram rails, along 
, which the waggons or corves are drawn mostly by 
ponies ; hence it is called tbe horse gate* or way. 
Parallel with this, another workiiig is carried, upon 
which is sunk the engine pit, connected with the 
working shaft, and consequently with the horse gate 
[.and hoards by a drift, and which being intended to 
,- serve as the common drain of the mine, is called the 
,water gate. At right angles with these lines, and 
branching from the horse gate, first at the pit bottom 

• In Vottshire the Wrra " gafe" ii 





and then at distances of 70 or 80 yards, other work- 
ings denominated boards or board gates are carried 
out. Tlie areas of coal inchided within the open 
courses already indicated, aie called benks, perhaps 
originally banks, and their contents are removed in 
the following manner : — The colliers proceed to drive 
a heading, or counter level, as they call it, at a short 
distance from the bottom of the working shaft, 
through the coal on either side of the main board or 
mother gate, and in a line parallel to the horse gate, 
and only at such a distance from it as to leave a 
satisfactory wall of coal between the two. This ex- 
cavation having been carried, say 80 yards towards 
the north, the men then begin to work towards the 
east upon the face of coal presented on the rise side 
of this excavation. So soon as a few yards of coal 
have been cleai'ed out, double rows of stout 
wooden puncheons or props are placed to support the 
roof* : the miners then proceed to get out another 
portiou of the seam, until it becomes again necessary 

• The appellacions no/ and fieor, ore gicen to fhose Tacea of iLe gajlerj 
or benk wbich are [espcclivel; over tbe bead and under the (eet of ilie pil- 
man, wbils the aides are termed walh, Tbe trails are genemllj Tmthing 
more than those vertical surraces of coal which are leri on either h&nd of (fas 
Torkmen, vhlle the roof aod flooT are more fn'quentlj of Etoae, shalf, earth, 
or other mailer boondi ng the cool slrnta horizontally. Sometimes the roof 
appears 10 hang down for a short distance below its ordinary leTel, pressing 
the coal, and as it were squeezing it much thinoFr, especially in the mtddls 
of the space. These accidents of the roof pressing doWD nearer the paie- 
ment than it should bo, and apparently squeezing tbe coal below its ordinary 
tbiekness, are of tarious dimenaioQS. The lesser ones are like a. wart or 
small protuberance on (he under tide of the stratom, which is tbe immediala 
roof of the coal ; and this prolnberance sinks down into the npper side of the 
leam of coal like the bottom of a great pot: it Is called by the Scotch col- 
liers a bonnet case. Bot these hemispherical depressions are nol always of 
auch small dimensions : some of Ihem inslead of being tiro or three feet, ar« 
ai many yards ; and oecasionallji they squeeze out one third, at other limes 
one-half of the IbicbnsBs of the coal, thns Torming in it, a basin-thaped 
c«vlty. 
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I to support the roof of the working : the puncheons* 
' are, therefore, withdrawn, and replaced in advance 
of their former position — the roof of that part of the 
henk whence they are removed being allowed to fall 
down wholly or in part according to the quality of 
the rock composing it. One or two props, however, 
are left standing ou the side next the boai'd gate, 
and these in time form a passage called the barrow 
gate, by means of which the produce of the benk is 
discharged by the slit throngli the wall of coal into 
the board gate. Wlieu the working by these means 
has proceeded so far as to render it (the length of 
this barrow gate (inconvenient, a fresh slit is cat 
I through the coal into the board gate. 
I These benks are usually worked in pairs ; first, on 
each side of the mother gate to a distance of eighty 
yards : and then from parallel board gates opening 
into the general horse gate. Between the benks are 
likewise carried openings called wind gates, con- 
nected with an air or furnace pit in some part of the 
workings, to effect the ventilation of the mines. In 
first carrying out the excavations, prudence requires 
that the walls of coal indicated on the plan should be 
of considerable substance : but after the limit of the 
colliery has been reached, and on the abandonment 
of the works being resolved upon, those walls which 
were necessarily left to support the immense pressure 
from above, ai-e often reduced at the last to a much 
greater degree of thinness, or even partially removed, 
so far as may be considered consistent with the safe 
retreat of the miners; there is, generally, however, a 

• Tha«e wooden pillars, which havo uauajly between iheir beiuls und (he 
f the mine a Blab of board called b lemplel, are commoDlj of Scolcb 
■ Ir or larch of about S5 yean' growlb, or oak weedinga of lix or mren inchc* 
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deal of coal left in one v/ay or other, often about one- 
eighth of the original mass, occasionally so little as 
one-tenth j hut all this depends upon such a Tariety 
of circumstances, that no positive proportion can be 
mentioned as true of a variety of localities. 

In some of the Staffordshire collieries, where the 
coal is of such an amazing tliickness, immense sec- 
tions are excavated witb a comparative impunity of 
danger ; pillai's of coal being left at intervals to sup- 
port the roof, Hliich from its height, and the vastness 
of the workings cmied on beneath it, presents, when 
lighted np, a most impressive spectacle. The fol- 
lowing is a ground plan of the old Bradley mine. 
Fig 27. near Bilstoii. There 

are two shafts ad- 
jacent to each other 
A A. The horse 
gate is indicated by 
B B, and the nar- 
rower gallery, com- 
mencing at one of 
tlie pits and termi- 
nating in the open 
workings at c, is 
the air way. The 
stronger dark por- 
tion of the engraving is the rib, surrounding the 
work ; D is a bolt hole or passage through the rib ; 
and E E E are bolt holes stopped to cause a circular 
tion of air through the work. F is a mass of coal left 
to support the shaft. Tlie masses severally marked 
G, are the pillars which support the roof; the two 
smaller ones h h, are 'ailed by the miners "man of 
war" pillars. The ey vated spaces in the direction 
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of the darts are merely called openings : those in the 
cross direction, stalls. 

In the method of proceeding by narrmv or lor^ 
toork, as practised about Newcastle, the excavations, 
as already intimated, are conducted on a much more 
complicated plan than those juat described. To give 
Bome idea of the mode, it may be stated that long 
passages are cut through the coal, generally in a 
straight line : these openings are crossed by others 
at right angles, and 4 or 5 yards wide, the solid in- 
tervening masses forming rectangular pillars of coal 
20 yards by 9, or, in some instances, square cubes of 
about the latter measurement on each side. It ia in 
collieries of amazing depth, and containing many 
miles of excavation thus arranged, that perfect venti- 
lation becomes an afiair of equal difficulty and im- 
portance. 

The efficiency of any system of ventilation con- 
ducted upon the ordinary principles, must depend 
mainly upon an attention to three particulars : — 1, 
upon the opening of proper apertures for the admis- 
sion of the atmospherical current ; 2, on some me- 
thod of accelerating, and by this means renewing, 
the volume of air in progress through the mine ; and 
3, in such a construction of the iinderground works, 
tiiat every part shall be exposed to the ventilation. 
To iUnstrate this description — suppose the annexed 
Fig. 28. diagram (fig- 28.) to represent a 

tube, having each end bent upwards 
n at right angles ivith the horizontal 

1 1 portion, so as to foim one level and 

I » ' two upright limbs. In this state, 

the tube will be filled with air 
throughout, just as it might be filled with water. 
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which would stand at tlie same height in each limb ; 
of course, there mil he do circulation j* so that 
should any circumstance occur to deteriorate the air 
in any part, especially in the horizontal portion, it 
would remain either stagnant near the spot where it 
was generated, or merely diffuse itself through the 
adjacent mass. And although the cause of deterio- 
ration might be of such a natui'e, that, by rarifying 
the internal volume in its vicinity, there would be a 
slight descent of fresh, air, still, as the atmosphere 
would continue to press equally upon both apertures, 
nothing like circulation would take place, while the 
impure mass might be increased and concentrated. 
But if to the tube a we apply the flame of a lamp, 
or in any other way raise the temperature withinside, 
a new state of things instantly commences : a current 
of fresh air will rusli down the tube b, and passing 
along the Iiorizontal part c, will re-issue at A, thus 
ventilating, or, as it were, sweeping tlie entire pas- 
sage : and this operation will go on so long as heat 
is applied at a. This is, in fact, nearly the entire 
theory of simple ventilation ; B representing the 
downcast pit or shaft, by which the air descends into 
c, or working drift ; after sweeping which, it rises to 
mix with the atmosphere, by the upcast shaft A . And 

• Id prac^ce, honcror, ihe result is somewhat diflaivDt, owjng to Ibe 
lemiieralure of one purl of lbs mine being rius«d conBiderabl; higher Ihui 
Ihfl other, owing to ibe preseoca of the workmeo aod other causes. The 
itislatit B dip-pit is connected with a rise pit, by a, drift, a strong circulation 
of air like wind commences. If the air at the surface is at (be freeilng 
point, il descends Che dip or deepest pit, freezes all (be water upon (be sidea 
of (he pit, and eien forms icicles upon ibe roof of the coat ; bu( the same 
air, in its passage aloBg the boardways to (he tiae-pit, which is generallj of 
less depth, has its tempamture greatly increased, and Issues from the pit 
mouth in the form uf a dense mist^ cloud, formed bj (be condensation of Ibe 
nataral capont at tbe mine in the freezing atmoepbere. Mr. Bald, in Edin. 
Fhil. Joum. vol. I. 134, where a series of investigations on (be lemperstnre 
of air and water in coal mines maj be found. 
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if a colliery consisted simply, as is here aapposed, of 
a single passage, lionever long or tortuous that pas- 
sage might he, between one pit and another, no mode 
of ventilation conld be better tban this. 

In practice, the following ia the method of venti- 
lation ordinarily adopted ; — A (^fig. 29.) is the down- 




cast shaft, and B the upcast ; at a short distance from 
the bottom of the latter, and in the connecting passage 
c, is placed a furnace D, consisting of a platform of 
iron bars, raised somewhat from the ground, and 
covered with a fire of 7 or 8 feet in width, by 12 feet 
in length. The smoke and draught of this fire, in- 
stead of being connected mtli the bottom of the pit 
B, are provided for by the carrying of an arched drift 
E, in an inclined direction, from above the fire-place 
into the shaft, at a little distance from the bottom.* 
A stopping of boards is placed at F, to prevent access 
of the air in that direction. In what is called com- 
pound ventilation, a passage is carried from g, where 
there is also a furnace, to another downcast pit H, in 
an opposite direction to the first. Wallsend, Percy 
Main, Hebhnm, and Heaton collieries, were all ven- 
tilated upon this principle. 

* In ordiD&Tf case;, llie nnote (nmi tbe nndergioDDd latatce, oi oUwr 
mrka, ia coDiIusled bv a laleral floe neat tbe Inp of Ifae ■hafl into a eapa- 
Bionschimne; fK»/j. 26./>. 2IM.J 
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So far the apparent object is merely the ventila- 
tion of a single passage, or open space, between the 
pits ; but as, by a Ian- of pneumatics, the air has a 
tendency to rush from the downcast to the upcast 
shaft by the nearest openings, a large portion of 
every tract of workings carried forward by the namm 
plan as above mentioned, would be unvisited by the 
fresh current, if it were not compelled by certaip con- 
trivances to traverse all the galleries. To shew how 
this is eflFected, Jig. 30. represents a plan of a small 
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working ventilated by the compound method above 
alluded to, only that in this instance, instead of two 
downcast pits and one upcast, we have the three 
formed by bratticing or boarding a single shaft into 
three divisions, a e i — the two former letters indica- 
ting the downcast, and the latter the upcast, sections 
of the pit : near to the bottom of the latter are the 
two furnaces. The darts shew the direction of the 
two ciiiTents of air from their respective downcast 
pits, to the bottom of the upcast pit. The single lines 
in the figure shew the headway brattices ; the double 
lines, the stoppings ; m m m m, tlie winning head- 
ways, driven in the longitudinal direction of the coal, 
or in the line of its bearing ; nn nn, the stentings, 
or opening between the double headways; jv rv, the 
walla, or passages between the hoards at the end of 
each pillar ; h b h b b h, \\ie boards or passages dri- 
ven in the transverse direction of the coal, and at 
right angles out of the headways ; the boards are the 
places from which the daily supplies of coal are ob- 
tained. Just beyond the darts on each side of ,r are 
the two furnaces ; k k h wie three arches by which 
the current of air is carried over its former course. 

In the old method of simple ventilation, the air, 
after descending the downcast pit, would, as before 
stated, pass in the shortest line to the upcast, but was 
prevented by doors and stoppings, and carried round 
by the extremities of the workings to the upcast 
shaft, without ever visiting the interior parts of the 
mine, in which, consequently, the air was left to 
stagnate. If, therefore, a discharge of inSammable 
gas happened to occur in the old workings, as it not 
uncommonly did, it soon diflFusod itself, and, along 
. with the stagnant air, got into the course of the at- 
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mospberic current, rendering it nearly impossible for 
the workmen to prevent its exploding at their lights 
as they pass and repaas along the working headways. 

The inadequacy of this system, according to the 
testimony of Mr. Buddie,* was fully admitted; but 
no improvement was made, until the late ingenioos 
Mr. Spedding, of Whitehaven, to whose memory our 
tribute of gratitude is due, suggested the idea of 
eoursinff Hie air ; that is, forcing it through every 
passage of the several workings, or, in other words, 
making an air-pipe of every passage of the several 
workings of a coal mine : this sweeping of every part 
is effected by a complicated arrangement of stoppings 
and trap-doors ; and so long as these are kept in 
order, and the passages open, it is almost impossible 
for there to be any accumulations of inflammable gas, 
owing to stagnation of the air in any part of the 
workings, 

Besides the method of raiifying a volume of air in 
the upcast shaft, so as to promote ventilation by 
means of a furnace placed near the bottom, or as is 
sometimes the case, on the top of the pit, various 
other contrivances have been adopted, such as rari- 
fying the air, by passing it through a lai^e iron 
cylinder heated to a high temperature — the inflam- 
mable gases never igniting from contact with hot 
metal through wliich Ihey may pass, tliough they 
would inevitably explode were they to come over an 
open fire. Exhausting and forcing pumps, worked 
by the engine, have sometimes been employed ; Mr. 
Buddie prefers the former, because by the exhausting 

■ From whoBB iutereaUng Utier, oddreEEed ia 1813 to Sir R. Milbtuks, 
Bart., on tlie Tarioas modoB employed In the lentilation 0/ wllieriea, (bete 
dewirlpUons are derived. 
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FELLING COLLIERY, 
system the atmosphere always presses on the down- 
cast shaft J whereas by the coutrary metliod, the 
current of air often recoils in pinched air courses. 
Amissions of steam and water have also heen applied 
in ventilation — the former to aid Uie descent of cool 
air in the downcast shaft, and the latter to procnre 
larificatiou in the upcast. 

As further illustrative of the general course of un- 
derground working in the north, may be given the 
subjoined particulars relative to Felling Colliery, 
situate about a mile and a half east of Gateshead, in 
the county of Duxliam, and memorable as having 
been the scene, in 1812, of a most dreadful explosion 
of" fire damp," by which ninety-two human beings 
yrere suddenly hurried into eternity. The account 
is extracted from the Introduction to a Funeral Ser- 
mon preaclied on the occasion, and published by the 
Rev. John Hodgson, the intelligent historian of tlie 
county of Northumberland. The colliery alluded to 
is in the parish of Jarrow, celebrated as the birth- 
place of the " Venerable Bede," and still exhibiting 
the ruins of the monastery founded by him. The 
locality contains, in common with the adjacent neigh- 
bourhood, several strata of coal, the uppermost of 
which were extensively wrought in the beginning of 
the last century. The stratum called the High 
Main, noticed in a previous chapter, was " won," or 
come at, in 1779, and continued to be wrought till 
the 19th January, 1811, when it was entirely exca- 
vated. The present colliery is in the seam called 
the Low Main. It commenced in October, 1810, 
and was at full work in May, 1811. The working, 
or downcast shaft, called the John Pit, in accordance 
with the general custom of giving names to the 
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sliafts, is 204 yards deep, and furnished with a ma- 
chine, or ateara engine, for drawing the coal, and 
with an engine called a whm gin, wronght by horses, 
and of use in letting dowu and drawing up the work- 
men when the machiue chances to be crippled, or 
repairing ; and when it lies idle on pay Saturdays 
and on Sundays. 

The up-cast, or air furnace shaft, called the Wil- 
liam Pitt is on an eminence 550 yards south-west of 
the John Pit, and is distinguished by a whim gin, 
and a lofty tube of brick work. This shaft is y33 
yards deep. Over each pit two iron puUiea, weighing 
9 cwt. a piece, and over wliich the ropes passed, were 
suspended on a shaft-frame. The stoppings, which 
are commonly made of brick and lime, were in this 
colUerj- strengthened on each side with a wall of 
stone. The trap doors were made of stout wood ; 
and each attended by a boy : they are seldom used 
but in the avenues leading from the working shaft to 
the workings, 

In all large collieries, the air, as already intimated, 
is accelerated thi'ough the workings, by placing a 
large fire, sometimes at the top and sometimes at the 
bottom of the upcast shaft ; in the latter case it is 
usually connected with the pit, serving as a chimney, 
by an ai'ched gallery of brick, which in this colliery 
was about 50 feet in length, the funiace being sis 
feet from the bottom of the shaft. The course of air, 
in the works at Felling, was merely up and down 
some of tlie principal boards in use, until it travei-sed 
the newly formed shetk, or set of workings ; and after 
fanning them, found its way down a passage called, 
from its use, the crane board, after which it ascended 
into the furnace, and tlience, charged with noxioaa 
vapours, into the open air. 



TRAP DOORS AMD STOPPINGS. 

It 18 assumed in the previous remarks, that the 
purity and wholesomeness of a coal mine has no re- 
ference to its depth, though tliis has been disputed, 
on the gi'ound that the gas is more condensed, and, 
therefore, more explosive in deep than in shallow 
mines. If, however, tlie air be conducted in 
sufficient quantity through all parts of a mine, as 
above described, and no falls of matter from the roof 
occur to prevent its visiting every quarter, the old 
excavations, which are called wastes, will be as con- 
stantly ventilated by as pure air as the boards in 
■which the men are at work — each part of the mine 
will he uniformly wholesome ; but when obstnictions 
occiu*, and are not speedily removed ; when the fire 
in the fmmace shaft is neglected ; or when cai'e has 
not been taken to place the stoppings and trap-doors 
in proper places, or the trap-doors are carelessly left 
open, or stoppings fall down, — in all these cases ac- 
cumulations Q^Jtre-damp (called stytke by the colliers), 
immediately commence in places deprived of the at- 
mospheric current, and continue to train their dread- 
ful artillery, and grow strong in danger, till the 
waslemen, or ventilators of the mine, discover them, 
and wash them off, or they ignite at the workmen's 
candles.* Blasts occurring in stagnations, as in the 
fiujc of one or two boards, though they generally 
Korch the persons in their way, seldom kill them ; 
Ibut when the air has proceeded lazUy for several 
days through a colliery, and an extensive magazine 

* Ta preieni (he accumnlation of ibe Gre damp, ilwaa formerl; m praeiica 
lib the BorJimen Eo set fire (o it b; Itae flame of e. candle ; aring Ihe pre. 
iDlioo of Ijiog proBtnU on the grouad during Ihe eiplosion ; but tbit d«n- 
Bom praclice bu long been relinquitbed, except in some coUierisB shera 
e qnamitj ia Ki incomider&ble ta io render Lbe lighting it mare nutter of 
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of fire damp is ignited in the wastes, then the whole 
mine is instantly illuminated with the most brilliant 
lightning — the expanded fluid drives before it a 
roaring whirlwind of flaiuing air, which tears up every 
thing in its progress, scorching some of the miners 
to a cinder, burying others under enormous heaps of 
ruins shaken from the roof; and, thundering to the 
shaft, wastes its volcanic fury iu a discharge of thick 
clouds, of coal, dust, stones, timber, and not unfre- 
quently limbs of iiorses. 

But this part, though apparently the moat terrible, 
is not the most destructive efl'ect of these subterrane- 
ous thunderings. All the stoppings and trap-doors 
of the mine being blown down by the violence of the 
concusaion, and the atmospheric cnrrent being for a 
short time entirely excluded from the workings, those 
individuals that survive the discharge of the fire damp 
are often instantly suffocated by the q/ier-damp, 
which immediately fills up the vacuum caused by the 
explosion. This deleterious vapour is called choke' 
damp, and surfeit by the colliers, and is the carbo- 
nic acid of chemists. While the mine is at work, it 
lies sluggishly upon its floor, and sufl'ers the atmos- 
pheric air, as a lighter fluid, to swim upon it : fire- 
damp, being the lightest of the three, floats upon the 
atmospheric air, and thereby occupies a space, ac- 
cording to its present quantity, nearest the roof of 
the mine. A detailed account of one of these dread- 
ful explosions, and of its fatal consequences, will oc- 
cur iu a subsequent chapter. The description of Fel- 
ling Colliery is adopted here, not only as giving a 
very clear idea of the general character of the under- 
£^und arrangements of the coal mines of Northum- 
berland and Durham, but also, because it was con- 
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sidered hj the workmen a model of perfection iq the 
purity of ita air, and orderly arrangements. The 
coals from the sheths or working boards on each side 
of the William Pit were conveyed in strong wicker 
baskets or corves, to the crane on trams, a narrow 
frame-work of wood mounted on four low wheels : 
thia work was done by barrowmen, and putters, some 
of whom are men, and manage a tram singly, by 
going behind it and pushing it forward ; these are 
called heiving putters, or headsmen : the others are 
two to a tram, and are called headsmen and /oals, 
the former of whom pull before at a rope called a 
aoam, and the latter push behind with their shoulders : 
■boys about 15 or 16 years old are employed in thia 
department of the colliery. Horses are likewise 
used in drawing the coals along those lines of the 
working, where there is sufficient room for them. 
The use of the crane, in one of the boards mentioned 
before, is to lift the loaden corves off the trams, upon 
waggons which differ little from the trams, except in 
their being larger and stronger. From the crane, 
about four waggons, each carrying two corves, and 
chained together, were taken to the ci-ane board, by 
means of an inclined plane, on which the empty wag- 
gons were drawn up by the descent of the loaded ones, 
both sets being attached to a cbain passing over a ho- 
lizontal wheel, connected by naachinery with a brake, 
in the charge of a brakeman, and adapted to regulate 
the velocity of the waggons. From the bottom of the 
inclined plane, the coals were conveyed on the same 
waggons to the John Pit. This inclined plane was 
reckoned equal to saving the daily expense of at least 
13 horses — the whole concern, at the period immedi- 
ately preceding the catastroplie afterwards mentioned, 
Q 3 
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wore tlie features of the greatest possible prosperity, 
and DO accident, except a tiifliug explosion of fire- 
damp, slightly burning two or three workmen, had 
occurred. Two shifls, or sets of men, were con- 
stantly employed, except on Sundays. Twenty-five 
acres of coal Iiad been excavated. The first shift en- 
tered the mine at four o'clock, a.m., and were re- 
lieved at their working posts by the next, at eleven 
o'clock in the morning. The establishment it em- 
ployed under ground, consisted of about 128 persons, 
who, in the fortnight, from the 11th, to the 25th of 
May, 1812, wrought 624 scores of coal, equal to 
1,300 Newcastle chaldrons, or2,455|° London chal- 
drons. 

Id the Annals of Philosophy for April 1816, there 
is an interesting communication on the ventilation of 
coal mines, by Lieut. Menzies, of Durham, The 
object of the writer is to recommend a method of 
working in which, the floor and roof of the mine 
shall be inclined, conformably to the dip of the strata, 
which may range perhaps from one in five to one in 
twenty ; though about one in twelve, or nearly the 
mean of these extremes, may be mentioned as cor- 
responding with several collieries on the Tyne and 
TVear : — ^and moreover, it is proposed that the lines 
of working, instead of being rectangular as repre- 
sented in Jiff. 30, shall be diagonal, in order that the 
air may circulate more freely. It is not necessary 
in this place to go into the details which are given at 
great length in the work above named — and more 
especially did this omission appear immaterial, as on 
asking a highly respectable manager of a colliery, to 
whom the writer of these pages has been indebted 
for several valuable particulars, whether such a mode 
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«f working was in any instance adopted in the county 
of tlie projector's residence, the reply was : — " I 
know of no case where tlie workings are diiven 
obliquely : he could only be a theorist who would 
recommend such a plan." The scheme of Mr. 
Menzies will be at once comprehended from the 
sketch, (fig. 31.) rei)resenting a small tract of work- 
Fig, 31. ings, in which the 
straight parallel lines 
on each side the main 
drift between the two 
pits A and B, are the 
headways, and the 
oblique lines crossing 
them, so as to leave 
the pillars of coal of 
rhomboidal form in- 
stead of being paral- 
lelograms as in ordi- 
nary cases, are the 
working boards ; so that, supposing the downcast shaft 
A to be 180 yards deep, and at a distance of 1200 
yards from the upcast b, which is 80 yards deep, — 
the strata rising at the rate of one yard in twelve — 
all the side workings will also rise according to their 
angle witli the direct line of th e hading or dip, towai-ds 
the upper pit, and thus discharge their contami- 
nated air. 

In concluding this Chapter, it may be added that 
the evolution of fire-damp in mines is in general 
gradual and slow : but not unfrequently great dis- 
charges of it are made into the workings, from what 
are termed blowers. A blower is a fissure, or small 
opening through which the stream of inflammable 
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gas rushes into the mine, in great quantity, and witli 
considerahle uoise ; as if tlie reservoir from which il 
comes were under the pressure of a head of water, 
which may in some instances be the case. These 
jets are sometimes met with in the most perfectly 
Tentilated collieries, where they excite no apprehen- 
sion : and we have known the colliers collect the g;afl 
in large bottles, which they closed with clay, carried 
them home, and there, making a small hole through 
the clay, have lit and used them as portable gas- 
lamps. Blowers are said in general to proceed from 
the roof, but are sometimes also observed to issue 
from the floor of the mine. The stream of gas, how- 
ever strong at first, is generally found to diminish 
gradually, and then to cease altogether. "When, 
however, the discharge is either so great or so con- 
tinued as to be dangerous, it may be led by a tube 
the nearest way to the upcast shaft ; some part of the 
tube being heated to promote its motion through the 
conduit.* 

A curious method was sometimes formerly era- 
ployed in the Leicestershire mines to expel the car- 

• Perhaps notbiog lenda lo gl»« a alrooger or mora impressive idss of tba 
terrible proximil; to dHDgei in wbitb (he pllmon purauei his Isboar, tbui 
Ihe manner In whicb the carbnrelled hydrogen Is etolred above ground at 
one or two of the Neweaglle plls, and wes formerly the esse alio at Work- 
luglon and WbltehRven. Nol Tar from Wallsend cbnrcb, a four Inch pipe 
Gonnecled at the pit bollom with bd ioeulaled portion of coal strxa eilending 
about four acrei, is carried up as high as the head geari from the ori6ce 
of Ihia lube there conaianlly issues an ignited stream of gas forming a Sag 
of fiame, si leastHght or nine feet in length, At night— and iDdeed during 
the daj—ihls is conspicuoDs in a coutildf rable distance i and on approaching 
Ihe spot, such Is the farce viih obich the InQamniable vapour ia emilled, 
tbat it produces a sound like the roaring of a blast rurasce. The immeoH 
natural gasometer in Kill cb this tremendous agent is coilecled, supplies the 
Bame at the rate of eleven bogaheadi per minute ! Thera is a similar emii- 
It Wiliiugton colUerj— the discharge ii must Tehemem when Ihe wind 
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buretted hydrogen. In short distances from the main 
current of ventilation^ " a workman crouched upon 
all fours without a lights keeping his head low to 
prevent breaking the gas^ or a mixture of it ; and 
fsistening a hook with a string through it in the roof 
at the extremity of the opening. He then returned, 
in the same manner, to the entrance with the two 
ends of the string in his hand : to one of these ends 
he fastened a lighted candle fixed in clay on a board — 
with the odier, he drew the caudle to the extremity 
in good air, and finally raised it to the hook in the 
roof, when its flame ignited the gas at that point, 
upon which a violent rush of atmospheric air imme- 
diately took place."* The introduction of the Davy 
lamp has, however, mostly superseded this perilous 
practice, 

• Geol. FacU,p. 26. 
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GETTING THE COAL. 

Ideas of unpleasantness and danger associated mih 
Coal Pits in general — Fewpersons like to descend 
to inspect the suhlerranean workings — An interesting 
sight to the Visitor — Impressions experienced in 
traversing the deep fierg mines about Newcastle — 
Plan of removing Ike pillars which support tke 
roof- — Crushes or creeps — Working crept Coal — 
Appearance of the Pitmen underground — Steel 
mill— Use of Horses—^Anecdote — Emplogment of 
Females — Implements used by the Collier — Frac- 
tures of tke Coal — Backs, cutters, and partings — 
Methods of breaking down the Lave Coal — Attempts 
at the introduction of Mackinery. 

Jc ROM what has been stated in the preceding 
Chapter, a tolerably accurate idea may be formed of 
the underground economy of a coal mine in its 
general scope. It will be proper, however, to describe 
some of those dangerous but not unusnal combina- 
tions of working by means of which a still greater 
proportion of the entire coal ia obtained, and also 
to go a little more into detail relative to the actual 
operations of the colliers. As exhibitions, the ininia* 
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'ture model of a coal-work iu one of the fashiona' 
ble Bazaars, and even the Tliames Tunnel, have 
attracted the attention of paities in the metropolia ; 
while few persons, actuated by curiosity merely, have 
the resolution to descend a coal-pit, whether they 
happen to be residents or visitors in the colliery dis- 
tricts : this circumstance is perhaps generally attri- 
butahle partly to the prevalence of a vague notion of 
danger, and connected therewith, the necessary un- 
pleasantness iu most instances, of traversing the ex- 
cavations amidst the dirt and moisture commonly met 
with in such places.* Yet tliese considerations and 
inconveniences overcome, and they are often greater 

• The coUiei 
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in imagination than reality — there are few sights 
more striking to an eye unaccustomed to subterranean 
mining operations than ai*e presented by those im- 
mense caverns, or apparently interminable galleries, 
in ■wliicli tlie pitman purauea, 

" Howe'ec the daylight Eniiles, or nigbt-Btornts rave. 
His dangeroua labour, deeper than the grave ; 
Alike to hiiu, whose taper's flickering ray, 
Creates a dubious subterranean day, 
Or whether eliraba the sun his noontide track, 
Or starless midnight reigns in coif of black ; 
Intrepid stiil — though buried at bis work, 
Where ambushed deatbs, and hidden dangers lurk." 
Besides the rarer occurrence of those ancient vege- 
table forms described in previous Chapters, the curi- 
ous visitor will commonly be interested by the more 
recent manifestations of organised existence. In the 
damp recesses of the mine, several species of the 
fungus family make their appearance : as these are 
mostly beautifully white, sometimes filamentous, at 
others like tawed leather, they contrast strikingly 
with the sombre aspect of the coal from which they 
shoot. Not only are there various species of fungi 
met with in the forsaken workings of old coal mines, 
but sometimes mosses, especially the Rkizomorpkacea, 
or root moss.* Efflorescences of mineral matters 

■ In Ihe coal mines in the vloinity of Dresden, the Rbiiomorpha pkotpkt' 
ten are gaid (o bs so abundant and so lumiDonB, as htvd lo dazile Lhe tja 
by Ihe btillianllight thej afford. Mr. Erdmon, the Co in mission or orMiuat, 
tbag deacribea tba ,pbo9p)ioreGceDt appearance of tbe RbiEumorjihB in aoa 
he visited : — " I san tbe lumitiODS plants here in wondfrlul beaul;; Ifaa im- 
preaiian productd b; Ibe spsclBcle I ehall neier forgci. It appeond on 
descending into the mine, as if we n-ere eniering an enchnaied caslle. Tlis 
•bandaDce or tbei^e pianla was io great, tbat tbe roorand i be valla, and tbe 
pUlari, were entirely coiered wiib them j and tbe beaniiful light they cast 
■lOnnd almost daEzled tbe eye — it resembled rainl mooDshiDe, ao that Wo 
parsoDS near each other could readily dialiagnish their bodies. 'Ihe ligbu 
appear to be moat conaidBrable when Ibe temperatnra of the niinei is com- 
parallToly high."— flu™ b«'i Oultina af Bolany, p. 16fi. 
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of considerable interest sometimes occur — in minate 
■capillary masses frequently : occasionally, however, 
judging from specimens in the museums at Newcastle 
and other places, very fine crystals of sulphate of 
lime are found in the abandoned galleries of Felling 
colliery ; " teaching," as was lately remai-ked,* " im- 
portant truths as to the power and action of what 
have been called ' diurnal' geological causes," 

But if courage be required to enter a coal mine at 
ordinary depths, it is in descending the frightfully 
deep pits in the neighbourhood of Newcastle, that 
sensations bordering on the awful are inevitably ex- 
perienced ; and in traversing at such profound depths 
the endless galleries into which the shafts ramify, the 
visitor is struck by the perfection of plans adapted to 
lessen, as much as possible, the risk which the pitmen 
run in situations where the great value of the coal 
induces them to get it as completely as possible. On 
the other hand, the vast caverns formed in getting 
the thick Staflfordahire coal, exhibit on a much more 
striking scale the combined operations of the miners, 
from the space which, when artificially illuminated, 
the eye commands at once ; at the same time that 
persons may move about more commodiously, and 
^so with fewer apprehensions of danger from esplo- 
'sions or foul air. A large but indifferently executed 
print published some years ago in Staffordshii-e, re- 
presents in a striking manner several of the opera- 
tions connected with getting the ten-yard coal in the 
old Bradley mine, near Bilston. 

But whatever be the dangers or difficulties that 
may be encountered in carrying out the first workings, 
according to the plans already described, in which 

■ In Report of Yorkshire Phil, Sooielj, 1833, 
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nunieroua pillars or props are left standing to support 
the roof, bow largely must such dangers and difficul- 
tiea be increased, when the intrepid miner proceeds, 
as is often done, to work out the material of those 
supports ! 

It may be proper to premise, that in the deep 
northern mines, where the floor is often as soft as tbe 
coal is tender, there sometimes occur those striking 
movements whicli are technically called crushes or 
creeps, or in Scotland sits. A creep is a certain pro- 
trusion or bursting upwards of the floor of a mine) 
owing to the small extent, and consequent liability to 
sink, of the bases of those pillars of coal which are 
left to support the roof during the excavation of so 
much of tlie seam as appeals compatible with safety 
to the pitman. 

Suppose the annexed diagram (fig. 32.) to repre- 
*'"B- 32. gent a field of 




ter, and before tbe working of the pillars was at- 
tempted. The whole of tJiese pillars were considered 
necessary for securing the roof, and no attempt was 
made to reduce them, previously to 1795, from the 
apprehension of producing a creep. In that year, 
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■ffhen the "Walker Colliery became exhausted, as to 
the taain seam, an attempt was made at partial work- 
ing, by removing one half of every alternate pillar, 
as shewn in the cnt. By this means 55, instead of 
only 40, per cent, of the entire coal was obtained; 
the remaining 45 per cent, being still left in the pil- 
lars, and consequently lost. The donhle lines in the 
transverse openings represent the air stoppings of 
brick-work, and the darts shew the direction of the 
cnrrent of air. In 1810, another improved system* 
was introduced — first in the working of Percy Main 
Colliery. The coal mines were believed to he ex- 
hausting so very rapidly, that an attempt was made 
by which eveiy intermediate pillar was entirely taken 
out, and also a'porlion of the adjoining ones, as shewn 
*''8- 33- in the annexed diagram 

-J 1 rrr- I L-^^ (Jig. 33.) By this plan, 

and by working in small 
divisions, the daring 
workmen sncceeded in 
obtaining, from the fiery 
collieries on the Tyne, 
about eighty or ninety 
parts of the coal out of 
one hundred ; still the 
ultimate effect was, that 
creeps took place ; the 
danger was increased, 
and great loss of coal was the consequence. 

The following diagramf (_^j/. 34.). explains the 
[ creep in all its progressive stages, from its commence- 

• Mr. Budille'a Eiidence. 

t Taken frnm a cop; of lliat eihihiled b; Mr. Budijle in hia EridcDce 
I bcfDre the Comniillee of [be Hoaeo or Lords in ISSO; Ihe descriplioD of Lbs 
I progreaa of a creep is dericed ftom lbs anme highlj respectBble autboritj. 
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tares in the superjacent mass, but occasions, more- 
over, a considerable subsidence of the surface. 

Such are the methods of carrying out the workings 
— more or less intricate and dangerous — of our coal 
mines : it remains to describe the actual progress of 
getting the coal, wbicli is the immediate object of 
the present Chapter. The pitmen themselves are 
in most collieries dressed loosely in flannel clothes, 
though, from the elevated temperature of tlie mine, 
they are generally almost naked above the waist. 
In all cases, their dress and their bodies soon become 
so covered with sooty matter from the pulverisation 
of the coal in working, that they present a peculiarly 
grim aspect ; and this effect is not a little heightened 
by the flaring of their Lights, and the dai'k hue of the 
mine on every side. In some collieries they use 
small, and in others thick candles ; more commonly 
oil lamps; but generally in tlie nortli, and where 
fire-damp abounds, Sir Hnmphrey Davy's wire-gauze 
lanthom (wliicb will afterwards be described) is 
adopted, instead of the flint and steel mill formerly 
employed in the dangerous workings.* Of course, 
where gunpowder is used, candles are also in use j 
as any collections of gas that would explode by the 
flame of the latter, would as certainly be ignited by 
Fig 35. the firing of the former- 

The figure annexed is a 
side view of a steel mill of 
simple construction, a b 
is a frame of iron, in which 
the brass cog wheel c and 






• Id (be Life of Brownrigg, tlie steel mill is said U 
llDO of a Mr. CttriidB Spedding, of Whiteliaten.ln wb 
Mlribulei Ibe oonlrivaocc of woodeo waggnn-wayi. 
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flie steel mill d, are fixed by their axles, so tliat the 
teeth of the former take into the pinion E of the lat- 
ter, thua producing a rapid revolution of the steel 
periphery, against which the piece of flint is applied, 
and a stream of sparks elicited. The machine is put 
in motion by means of the winch handle p. These 
mills vary in size, as well as in form ; in that form 
. which the sketch was taken, the wheels were about 
rIx inches in diameter. It is sometimes fixed upon 
the breast of the pitman, and there worked by him j 
in other cases, it is placed in the most convenient 
ntnation for use.* 

Horses, as intimated in the last Chapter, and in 
some places asses, on account of their size, ai-e em- 
ployed in the workings to draw the trams, when 
loaded with the corves — or skips, as they are called 
in Staflbrdshire — by the putters or burners ; in some 
collieries, the number of horses kept in stables nnder- 
gronnd is very considerable ; and as they are rarely 
or never drawn out, and are, therefore, constantly de- 
prived of tlie advantages of daylight and fresh air, 
they soon lose their sight. A misunderstanding of 
Bome statement which had probably been made to 
him concerning the destiny of cattle thus employed, 
once led Mr. Cobbett to commit a ludicrous blunder ; 
this gentlemau had been lecturing at Newcastle and 
adjacent towns in the autumn of 1833 ; in the inter- 
val of a week or two, the inhabitants of the neigh- 
bourhood were not a little surprised to read, in the 
" Political Register," the following paragraph : — 



f ■ Tba eipeniMt formerl; incurred in 
la tactei belief. Dr. Cla:in; otite si 
Uory In Iba neighbourhood of Sundi 
■bout £30 eterj roiinight—Bo man; < 
fine Id gtre uij iblpg like a infficien 
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" Here is the most surprising thiug in the whole 
world ; thousands of men and thousands of horses 
continually living under ground : children bom there, 
and who sometimes never see the surface at all, though 
they live to a considerable age" ! ! Cobbelt seems to 
have applied to the colliers circumstances which 
might have been related to him concerning the horses. 
To the credit of the directors of collieries on the Tjne 
and the Wear, there arc no females employed in the 
workings : this, however, ciinnot be affirmed con- 
cerning the Staffordshire, Shropshire, and other coal 
mines : indeed, only wriibin a few weeks of the wri- 
ting of this notice, three young women, sisters, were 
killed by an explosion of fire damp ; and another in 
consequence of accidentally getting her foot entangled 
in thej ascending corfe. In Scotland, the employ- 
ment of the weaker sex in this laborious and dis- 
graceful manner, is very common* — ^as indeed, it 

• In (ba Scotch colliir; of Oilmerton. In Mid Lolhiui, iiliich f< Dakrlf 
90 falhomt id deptb, tliH co&l, which !■ fi feel thick, and lies at aa ingleor 

40° wllh the horizon. Is borne upon Ihe backH of irompii and girls ftnni Qtt 
TRrioDi worliingn, In viFker creele, which are titled to the buck, and Bteadicd 
b; a leathera strap passing rooncl the rorcbead. The rrgular load of a good 
bearer is from 12 la 14 atones, and the remuneralion about onv shilling pet 
day. These bearers have for ligbto imall oil lamjiB boolied into (he front of 
their caps ; their dress the coarsest woollen ; and thej generallj use a tbtj 
short Blioh, B3 a steadier ID their precarious foaling. Tbe sensiiiie Enimt 
retolls at the idea of females being so emplojed ; and il is not eaaj lo listen 
to anj thing like ao apology for the adoption nf such a praclice. "The 
bearing ejeiero,'' bb;b Mr. Dano, " so peculiar lo the coal mining orScol- 
land, seems to have originated i a working the Edge seams ; and when the 
difficalt; of applying an; other meaoa comes lu be considered, neeaasilj 
would appear to plead elronglj for such a practice, especiallj at a period 
when Ihe means of sinking to the deep Flat coals was so imperfectlj nnder- 
Bloodi but it is difficult to account for a sysieni so repleie with poiertj, 
shame, and demoralization, and moreorer, so deBtituie of real eoonamj, 
being persisted iu throughonl the □eighbouring &a( coUieries. In Sheriff 
Hall and EdmonsloD stone, not less Ihan MM or 300 bearers are conslanllj 
emf\o^ei."~Tront.Nal.Hiit.Soc.SoTihamb,ool.i.p. ITI. This was writ- 
WD 10 rwenll? as 1S30, but as iram-roada wsra then beginning i 
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forraerlj" was in tliis country, women and children 
bearing forth the coals on their backs, or at least 
carrying thera from the workings to the bottom of 
the shaft. 

The working tools of the collier are few and sim- 
ple, consisting chiefly of different forms of that very 
efficient implement the pick, being a sort of small 
mattock with both ends of the head pointed, and per- 
haps derived from a somewhat similar tool o( great 
antiquity, figured among the Egyptian hieroglyphics. 
To the pick may be added small crowbars, iron ham- 
mers, mandrils, and wedges. 

It is worthy of especial observation, in regard to 
fte cubical stmctnre of the coal seams in general, 
low beantifiil a system of subordinate fractures con- 
dace to facilitate the separation of the mineral masses 
by means of the implements of the miner. Parallel 
to the stratification of the seam, so as to divide it into 
thick lamina, run what are termed partings, or spaces 
commonly filled with a sooty matter ; there are, in 
flie next place, successions of vertical cracks cutting 
trough the stratum in the direction of its bearing 
line or level, or, according to Mr. Mararaett, gene- 
rally observing a north and south polarity : these 
separations are called backs or slines, or by the York- 
shire colliers bright-heads, from the coals separating 
at these cleavages with clean and highly polished sur- 
&ces, except when, as often happens, the complana- 
tory lustre is covered with a rusty-looking scale, or 
with the well-known white sparry concretion, con- 
flistjng for the most part of carbonate of lime, derived 
&om the infiltration of ferrnginous or calcareous 

laced, we may hope, Cor Ihe saki? nriiaiaiiiiilv, ifae; will b,v Ibldiin* hn>a, 
W > large eitent, laperBsded lo nnbecomiag t. apeclrs nf labour. 
R 2 
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water ; besides these iissures, there ai'e othera. pass- 
ing through them vertically at right angles, and 
appropriately denomiiiated cutters ; so thai by means 
of this compound system of natural fractiu-ea, the 
coal, under favourable circumstances, easily breaks 
down in parallelopipedal masses. Of course, the 
etniclure of the coal formation in different places 
exhibits many and important deviations from unifor- 
mity in this respect. 

It) proceeding to get the coal, the collier, when- 
ever he can do so, works upon the face of the bed, — 
i. e. if the scam dips towards the east, he would, if 
in other respects convenient, work towards the west, 
or otherwise in the opposite direction, and not, unless 
under peculiar circumstances, in the direction of 
north and south, or upon the end of the coal. The 
advantages of this mode will be obvious in connexion 
with the explanation given above ; tlie opposite course 
would manifestly he little less ahsiu^d than that of a 
person who, having to demolish a mass of masonry, 
in which all the biicks were laid lengthwise upon 
and in courses parallel to one another, should pursue 
his operations in that direction whicli only presented 
the ends of the bricks. 

In working upon such a face as that above de- 
scribed, the men in the boards or stalls first under- 
mine the mass, by hewing out a portion next the 
thill or floor of the mine. Tliis operation is called 
Iterving, or holing under ; and it is the object of the 
workmen to waste as little of the coal as possible, 
particulaily where the seam is thin and of equal 
quality throughout ; in some instances it has a sole 
or footing of inferior value, which is the more cheer- 
fully sacrificed. In the next place, deep vertical 



■groores are cut on each side of tbe mass iDtended to 
brought away, so as to define its size : it is then 
broken down, either by means of wedges or by the 
■force of gunpowder ; the foimer is mostly the method 
adopted in Yorkshire and various other places ; the 
latter generally prevails in the deep mines of the 
more northern counties. In blasting, a hole is made 
about a yard in depth, and the shot inserted near 
the roof or top of the working ; and as the effect of 
the explosion is much more considerable when it can 
be made to act mainly in the line of one of the ver- 
tical back fissures above described, the collier, whose 
habit it is to set these shots, acquires such an exact 
perception of the nature of the substance which he 
penetrates, that he can generally pronounce when 
his chisel reaches one of these polished faces. 

It is not uncommon in working fiery seams of 
coal, for a jet of gas to issue at the hole which is 
driven for setting the shot ; this takes fire at the lamp 
or candle, and if suffered to extend, might lead to 
serious explosions: it is generally, however, unless a 
considerable reservoir has been tapped, readily rfowsed 
or beaten out with a bag kept for that purpose. In 
some cases, when the gas is not easily extinguished, 
a small cannon is fired, and the concussion caused 
■will sometimes produce the desu*ed effect. Besides 
the danger always attendant upou the irregular igni- 
tion of the gunpowder and emissions of gas, there is 
another and sometimes fatal casualty to which the 
miner in this department of his labour is liable, owing 
lo the sudden and unexpected separation at the slines 
^i^f a deep facing or wall of coal from tbe mass, when 
under portion has been removed, or during that 
.tion. 
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GETTING THE COAL. 
The nature of these underground operations pre- 
cludes, in general, tbe substitution of machinery for 
direct manual labour, thougb various experiments 
have at different times been made with reference to 
that object. One of the contrivances for this purpose 
beat known in the north, was a machine called, from 
the inventor, " Willy Brown's Iron Man," which was 
introduced into Williugtou Colliery about 60 years 
ago. This agent was to have done the work of a 
giant, but as he required a strong man to work liim, 
and another to direct his blow, he was soon laid aside. 
In addition to the above, it may be mentioned that 
the late Mr. Wood, of Newcastle, invented a machine 
to drill, and drive the wedgea into the coal, in order 
to bring the top down without the aid of gunpowder. 
This contrivance consi^sted of a sort of elevated rail- 
way, along which was pushed a large and heavy iron 
ram, managed by two men, which struck the drill or 
chisel so as first to open a space of a few inches, after 
which the wedge was introduced and driven up by 
means of the ram, until the mass was brought down. 
It was calculated that this method would spare that 
abaking, and consequent breakage of the coal, which 
take place when gunpowder is used. One cargo of 
coals was wrought by this means in the colliery of 
Messrs. Brandling at Gosforth, and sent to London ; 
but the extra expense of working, and cost of ma- 
chine, rendered it like Willy Brown's Iron Man — a 
thing of curiosity rather than of use, and it has long 
been laid aside. Some attempts have also been made 
to bring down the coal by means of forcing into the 
mass immense taper screws. 



CHAPTER XIII. 



UNDERGROUND ACCIDENTS. 

Various dangers to which the Collier is exposed — 
Falling of matters from the roof of the Mine — 
Cauldron bottoms, bell moulds, and bleas — Irrup- 
tions of Waler — Instances of Flooding — Occur- 
rence of Subterranean Fires from natural, acci- 
dental, and wilful causes — Explosions from injlam~ 
mable Gas — Dreadful Accident at Felling Colliery 
— Details of the Catast?-ophe — Fire Damp and 
Choke Damp, 

X HE dangers with which the Collier has to contend, 
and the accidents to wliich he is liable whUe pursuing 
hia gloomy avocations, may be comprised generally 
under three classes, namely — 1. Matter falling from 
the roof, or some other pai-t of the mine ; 2. Irrup- 
tions of water ; and 3 Fire damp. Instances of the 
ibrraer kind are comparatively rare, and always of 
local occurrence : so that altbough large quantities 
of shattery roof may sometimes fall down, and sud- 
denly hnry the miner, or masses of coal, inadvertently 
loosened, may occasionally descend and crush him 
to death, accidents from these causes are very infre- 
quent, as they are generally to be avoided by the 
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vel.* A catastrophe of tins class may occur, either 
in coDsequeuce of the miner unwarily tapping some 
concealed reservoir, or, as is more commonly the 
case, from tlie descent of a body of water through the 
intervening stratum, as when the Tunnel under the 
Thames was, on one occasion, suddenly inundated, 
and, sliort as was the excavation, and ready the means 
of ascent, sevei-al lives were lost by this bursting of 
the river through its bed. Accidents from this, as 
well as from the former source, depending as they 
do upon mechanical causes, may often be guarded 
against : though no degree of ingenuity or circum- 
spectiou on the part of the overlookers, nor of pre- 
caution in the conduct of the colliers combined, can 
always prevent their occurrence. In 1833, the Lady 
and Isabella pits at Workington were suddenly in- 
undated, by the bursting-in of an immense torrent 
from the old workings. There were thirty men 
underground at the time of the accident, who were 
rescued, with the exception of four, who fell victims. 
At Heaton Colliery, iu the county of Durham, the 



vatermta the piu at Cast Ardslej, near WaliefiBld, in June 1809, when lea 
indiiiduBls perished, has been made ihe subject of a Drama, bj Iha Rev. J. 
Flumplre, B.D. Vicar of Great Grausiien, Harts, enliiled " Kflodraw, or the 
Coal Mine." Tba author aaja in his preface, Ihal " haTlHg viiited > c«l 
mine, at the Heaton Colliery, near Newcastla, in the Bummer of 1799, he 
adopted thai aa (be foundailon of bis scenery^ and endearoured ■□ to eon- 
■tniet big piece, that, shonld it sTSr he performed, the audience might ban 
an opportunity of having tho interior of a coal mine, lo which we are io, 
dsbied for bo much comfort, b> it were presented and realized to them." Il 
ia not likely, however, that the drama was ever recited on the stage : Ihe 
flretact opens with a scene repreEenliog the top of (be shaft, with a drawing 
maohinery, &c,, and a pitman siugiiig a song, of which the following ts the 
Aral vene :— 



Altbotigh the poor co 


lier is dirty and grim, 


The world yet derive 


great advantage from b 


Whilst you Bit in you 


houses secure from the 


His labour coDlribule 


• to make you so warru.' 
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consequences of an in-uption of water from the tap- 
ping of an old working, were, on one occasion, in 
1815, mnch more deplorable, only eigbteen or twenty 
men out of an hundred making their escape ! 

It will readily be conceived that the sound and 
appeai'ance of an instantaneous rusbiug of a large 
body of water into the workings, must be awful indeed 
to those ingulphed therein — particularly when the 
lights are mostly or entirely extinguished ! One of 
the earliest boyish impressions which the writer 
retains is connected with an event of this nature, 
which occurred in a Yorkshire colliery in the begin- 
ning of the year 1805. Tlie bottom of a large dam 
suddenly gave way, and poured its contents into the 
mine beneath : one of the colliers, recording the de- 
liverance of himself and fellows in verse, the medioc- 
rity of which was relieved by the real impressiveness 
of the occun-ence, thus sang : — 
" It early in the morning was, our troubles did begin ; ' 
Near two o'clock, we underiitaDd, the waters rushed in : 
Then many waded in the deep in such a wretched plight, 
Their cose, it dreary was indeed — tLey had no kind of light I 
To bear the cries, and see the teara on this occasion shed, 
The tragic scene, it was enough to cause the heart to bleed : 
But the all-seeing eye of God, from whom we draw our breath. 
Beheld, and by hia Providence, preserved us all from death," &c. 

In July, 1833, the Scotch newspapers contained a 
striking account of an accident of this nature : happily 
resembling the above also, in the fact of its being 
unattended by loss of life. On the 20th of June, in 
the forenoon, while Mr. Montgomery, banker, in 
Irvine, and another gentleman, were engaged in 
fishing on the river Gamock, nearly opposite to where ' 
they were standing, a slight eruption took place in 
the current of the river, which they at first su] 
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to be occasioned by the leap of a salmoti ; but the 
gurgling motiou which succeeded, led them to sup- 
pose that somethiug serious had occurred, and that 
the river had broken into the coal mines which sur- 
rounded the place on which they stood. They im- 
mediately hastened to the nearest pit mouth, aud 
stated their suspicions, which the pit headman at 6rst 
was slow to believe, and it was only after Mr. Mont- 
gomery had strongly remonstrated with him, that he 
at length prepared to avert the danger. By this 
time, however, the men below had heard the rushing 
forward of the water, and were making the best of 
their way to the bottom of the shaft ; but before they 
reached it, several were up to their necks in water, 
and in two minutes more, it was believed, every one 
of them would have been drowned. Immediately on 
the whole of the men being got out of the pits, Mr, 
Dodds, the active manager of the works, assembled 
all his men at the cavity in the bed of the river, over 
which they placed a coal-lighter, laden with such 
things as they thought calculated to stop the rust of 
the water, as straw, whins, clay, &c. ; all their efforts, 
however, proved unavailing, for the water contiQued 
to pour into the mines without obstruction, producing 
comparatively very little agitation on the sui'face of 
the river until the following afternoon, when a tre- 
mendous large space broke down, which in a short 
time engulphed the whole body of the stream, leaving 
the bed of the river quite dry for more than a mile ou 
each side of the aperture, where there had previously 
been a depth of fully six feet. At this time, the 
fishes in the channel were seen leaping about in every 
direction. On the flowing of the tide the depth of 
the water betwixt the chasm and the sea increased to 
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about nine feet ; then the desolation was awful I 
The long sweep, and prodigious quantity of water 
rushing into the chasm at this time made the sight 
impressive beyond description. Three men, who 
were in a boat near the spot, had a very narrow 
escape from being sucked into the vortex, for no 
sooner had the men got out than the boat was drawn 
down with fearful rapidity. The great body of water 
continned to pour down the chasm, until the whole 
"Workinga of the pits, which extended for many miles, 
were completely filled ; after which the river gradually 
assumed its natural appearance, and the water at- 
tained its ordinary level. At this time, the pressure 
in the pits became so great, from the immense weight 
of water impelled into them, that the confined air, 
which had been forced back into the high workings, 
burst through the surface of tlie earth in a thousand 
places, and many acres of ground were to be seen all 
at once bubbling up like the boiling of a caiddron. 
In some places the current was so impetuous as to 
fimn cavities four or five feet in diameter, and pro- 
duced a roaring noise, like the escape of steam from 
au overcharged boiler. Immense quantities of sand 
and water were thrown up like showers of rain during 
five hours, and in the course of a short time the whole 
of Bartonholme, Longford, Snodgrass, and Nether- 
iDains, were laid under water, by which calamity from 
five to sis hundred persons, men, women, and chil- 
dren, were entirely deprived of employment. By 
4b unfortunate occurrence, 1he extensive colliery 
works in question were injured to an extent which 
almost precludes the hope of their ever being restored 
to their former state. 
Tlie occurrence of fires, although commonly more 
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injariou9 to the mine than dangerous to the work- 
men, demands at least a passing notice. Fires some- 
times occur spontaneously*, from the decomposition 
of iron pyrites in contact witli moisture ; more fre- 
quently, they are occasioned by explosions of iuflam^ 
mable gas, or other accidentsf ; and occasionally, it 
is painful to add, they Eire kindled by the hand of the 
incendiary J. In either case, the waste of coal, and 
injury to the works, must often be very considerable. 
Many instances of fires from the first cause, are on 
record§ ; the combustion of large heaps of matter 

• An interesCing inatBDce ofspOQlanBOus cOQibugllon was (ormerlj wen— 
Indeed Dr. Brentler Ufa It exials at Ihii momeTil, near tbe Tillage of Maiden 
Bradley, mar Bilelac, in S[aifara>hire. The earth is here on fire, and tbit 
fire baft continued for nearly sixt^ years, and has reaiated every atlempt thai 
has been made to extinguish it. Thla fire, which has reduced many acres at 
land to a mere catx, arises from a burning stratum or coal about four feet 
Iblck, and eigbl or ten yards deep, lo which Ihe air has free access, in couse- 
qaence of the main coal hating been dug rroin beneath it. The eurrace af 
the ground is sometimes coTered for many yards with Bocb quantities of 
Hilphur, that It can be easily gathered. The oali has beeD found to be an 
excellent material for the roads, and the workmen who collect il, often find 
iBTga beds of alum of excellent quality. 

f Wa belieiD there is DO Instance on record of any coal seam in England 
having eier been fired by lightning. In Flfesblro, boweier, as we are as- 
sured by Scotch gentlemen, the exposed bsssetedges of the strata hare been 
Wndled through such agency. 

J The colliery of Earl Filzwilliam, at Rawmarsh, near Rotherbam, mu 
wilfully fired in 1833, as another of his Lordsbip's pits bad bees on a formet 
oteaslon of some dissatisfaction among Ihe workmsn. Tha panisbmeoi 
awarded by law for " wilfully and maliciously setting on fire any mine, pit, 
or delph of coal, oreannal ooal,is felony witboot benefit of clorgj." 10 Geo. 
ir. 0. 33, And " setting fire tn, doraolisbing, or otherwise damaging, any 
engine or any other Ihlug belonging to coal mines, i; felony and transpor 
tation for seven years," 9 Gen III. c. S9. 

§ In 1830, the Stirling JournaJ contained Ihe following singular notice :— 
•■It Is now more than two years since the snow lying on a field on tbs farm of 
Shaw Park, belonging to Ihe Earl of Man^fii'ld, was observed to meltalinoil 
as soon as it fell, and then ris? in a state of vapour. The pbenaraenaii 
attracted the attention of the Managers of the Alloa and Devon Collieriei, 
and was found to be ihe effect of (be beat produced by a stratum of coal in * 
state of ignition, technically knoirnby tbename uf the Nine Feet SeaiD, fron 
wbfcb tbs Devon Ironworks are atipplied wilb a large proportion ef tbsirfMl- 
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■bout the pit s moutb ao originated, is very common ; 
and tliere have been some striking instauces of a 
aimilar occurrence, on board coal ships, both before 
leaving the river Tyne, and wlen at sea. Conaide- 
xable devastation was caused on Newcastle Town 
Moor, by the accidental firing of the coal strata near 
the village of Benwell, about the middle of the seven- 
ieenth century ; traces of this psendo volcano, are 
Atill clearly visible in the red shale, cinders, and other 
barred matter »-itli which the ground is strown, about 
^e adjacent estate of Fenham* The most re- 
markable instances, liowever, of devastation from 
&ese causes, are those near the towns of Wednes- 
bary, in Staffordshire, and Dudley, in Worcester- 
ahire : here, there are vast masses of coal on fire, 
which have been burning for ages, owing, as is aup- 
■posed, to tlie decomposition of pyrites. 

TaiiouB plans ware, at the same lime, sngsesled lo exlinguitb the aamei, 
■Dd alter «eieral bllnres it was delerroined lo out a mins round the team to 
•ylBTeDl their exleniioii. Workmen were set to eicaiale this mine, which 
VBi upened at both sides of (he seam, to build a wall as the; pracpeded, dd 
flui sides of ihe two tuuneU next the fire. In this wa; <t was Inletided lo 
jroceed, till the mnnels penelraled beyond the fire, when they were to be 
Joined in the form of a horse shoe, and Ihna cut off, by means of a strong 
tall, all conneiioD between the ignited part of the seam and the remainder 
tilt. This plan has been persevered in for a year and a half, but haa neTBr 
ilfen completed. The workmen have often turonght two walls within a few 
i^tthams of meeting, but owing lo the fire bursting in upon them, they hare 
bltherlo obliged to fall back t^aia and take a wider circle. Six or seTen 
jAafta hate been sunk (o ventilate the lunoala, in which the heat is frequently 
to great us lo raise the Ibermomeler from 212 to 030 deg. Fabreuhsit; it 
■ometimes rises eien higher. I'he lamps of the miners, which are hungupiiD 
Om walls, have more than once fallen to pieces from extreme beat." 

' ■ In 1673, Mr. Duratit, ht Newcastle, transmitted an account of (his 
:^terranean conllsgralion lo the celebrated Robert Boyle, who lalditbefoiv 
Vte Royal Society. It appears that at Ibai lime the fire bad been burning 
abonl thirty years ; ii was occasioned by a candle negligenily placed by a 
^bnan white at work, and was at first of each small accouni, thai it is said 
kalfa-crown was denied lo a man who, for that Irlfiing sum, oeuld have 
'UdeiUkksD to exlinguiih it. 
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The moat awful, the most iatal, and, it is lamentable 
to add, the most frequently occurring accidents, are 
those arising from the accnmnlation of inflammable 
gas, or mephitic vapour. The mere enumeration of 
the instances in which men have been scorched, 
stifled,* and suddenly hurried into eternity singly, or 
by scores, would occupy a lai^e space. Instead, 
however, of atlemptiug to give at length, such a 
catalogue of calamities, it may be sufficient to detail 
from the account of the Rev. J. Hodgson, already 
quoted in the description of Felling Colliery, the 
particulars of the explosion which took place there in 
1812, and the melancholy circumstances attending 
the catastrophe. The general plan of the colliery 
has been already described, and the fact slated that, 
the mine, up to the moment of the accident, was con- 
sidered by the workmen, a model of perfection in all 
its arrangements. In the forenoon of the 25th of 
May, 1812, the villages in the neighbourhood of this 
colliery were alarmed by a tremendous explosion. 
The subterraneous fire broke forth with two heavy 
discbarges from the John Pit, followed by one from 
the William Pit. A slight trembling, as from an 
earthquake, was felt for about half a mile round the 
workings ; and the noise of the explosion, though dull, 
was heard to three or four miles distance, and much 

* An elegant wriler (Dr. Walati) bM thn> pmliiudly described two of the 
le» common harbingCTs of cboke damp and firp damp, (hose minislen nl 
death, whose approach is rrequentlj as insidious as it ia deitracliie. " Ai 
one lime, an odour or the moat fragrant kind is difluBed through the mine, 
resembling the aceut oC the Bire»teet llowors ; and while the miner ia inbaling 
Ihe balmy gale, he is suddenly atruck down and expires in the midil of bli 
fancied enjoyment: at another, it comes in iba form of a globe of air eo- 
oloaed in a filmy case ; and Hbil« he is gazing on the light and heuitifnl 
object floating along, and is tempted lo take it in his bar 
plodei, and destroys him and bis compaaiona In an inslaiil 
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I resembled au unsteady fire of infantry. Immense 
quantities of dust and small coal accompanied these 
blasts, and rose high into tbe air in the form of an 
inverted cone. The heaviest part of the ejected 
matter, snch as corves, pieces of wood, and small coal, 
fell near the pit ; but the dnst, borne away by a strong 
west wind, fell in a continued shower from the pit to 
the distance of a mile and a half. In the village of 
Heworth, it caused a darkness like that of early twi- 

I light, and co^■el■ed the roads eo tliickly, that the foot^ 
steps of passengers were strongly imprinted in it. 
The heads of both the shaft-frames were blown off, 
their aides set on fire, and their puUies shattered in 
pieces— those of the John Pit gin, being on a crane 
not within the influence of the blast, were preserved. 
The coal dust, ejected from the William Pit into the 
drift or horizontal parts of the tube, was about three 
inches thick, and soon bumt to a light cinder. Pieces 
of burning coal, driven off the solid stratum of the 
nine, were also blown up this shaft. 

As soon as the explosion was heard, the wives and 
children of the colliers ran to the working pit. Wild- 
uess and terror were pictured in every countenance. 
The crowd from all sides soon collected, to the num- 
ber of several hundreds, some crjing out for a hus- 
band, others for a parent, or a son ; and all deeply 
affected with an admixture of horror, anxiety, and 
grief. The machine being rendered useless by the 
amiption, the rope of the gin was sent down the pit 
with all expedition. In the absence of horses, a 
dumber of men, whom the wish to be instrumental in 
rescuing their neighbours from their perilous situa- 
tion, seemed to supply mth strength proportionate to 
the urgency of the occasion, put their slioulders to the 
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sliafts of the gin, and wrought it with astonishing 
expedition. By twelve o'clock, thirty-two persons, 
all that siu*vived this dreadful calamity, were brought 
to daylight, and along with them the dead bodies of 
two boys — tln-ee other boys dying in a few hours. 
Only twenty-nine persons were, therefore, left to 
relate what they observed of the appearances and 
effects of thi» subterraneous thundering : one hundred 
and twenty-one were in the mine when it happened, 
and eighty-seven remained in the workings. Eight 
persons had come up at different intervals, a short 
time before the explosion. It is impossible to describe 
the shrieks, bowlings, and wringing of hands which 
characterised the persons on the spot at this crisis : 
they who had their Mends restored, hastened with 
them from the dismal scene, and seemed, as Mr. 
Hodgson remarks, for a while to suffer as much from 
excess of joy as they had lately done from grief. 

The persons who remained in the mine, had all 
been employed in the workings to which the plane- 
board was the general avenue ; and as none bad 
escaped by that way, the most intense apprehensioii 
for their safety existed. At noon, nine courageous 
individuals descended the John Pit in expectation of 
meeting with some of them alive. As the fire damp 
woiUd have ignited at candles, they lighted their way 
by steel mills, the machines already described, wliich 
give light by turning a plain thin cylinder of steel 
against a piece of dint. Knowing that a great num- 
ber of the workmen would be at the crane when the 
explosion happened, they attempted to reach it by 
the plane-board : but their progress was intercepted 
at the second pillar by the prevalence of choke-damp 
— the sparks from the steel-mill falling into the 
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noxious fluid like drops of blood. Being, therefore, 
deprived of light, and nearly poisoned for want of 
atmospheric air, they retraced their steps to the shaft, 
and tlien attempted to pass up the narrow boards : in 
these, they were stopped at the sixth pillar by a thick 
smoke, which stood like a wall the whole height of 
the board. With difficolty, they found their way to 
the pit bottom, persuaded that the mine was on fire, 
and before they had all ascended another explosion, 
though much less severe than the first, took place. 
The men at the bottom, saved themselves by sud- 
denly lying down on their faces — though they felt 
the heat and energy of the blast very seriously. 

As these adventurous men were successively drawn 
to bank, all their reports as to the chance of any 
person remaining alive in the mine, were equally 
hopeless : notwithstanding, however, their statements, 
and the corroborating cii-cumstance of the second ex- 
plosion, persons were not wanting to infect the minds 
of the relatives of the sufferers with disbelief in the 
accounts of the persons who had explored the mine. 
It was suggested that want of courage, or bribery, 
might be the inducements to magnity the dangers, 
and represent the impossibility of reaching the bodies 
of the unfortunate men. By means of this'species 
of wicked industiy, the grief of the neighbourhood 
began to assume an irritable and gloomy aspect. 
The proposition to exclude the atmospheric air from 
the mine, in order to extinguish the fire, was there- 
fore received with cries of " Murder," and with de- 
terminations of opposing the proceeding. Many of 
the widows continued about the mouth of the John 
Pit diuiug the whole of tlie night, with the hope of 
hearing the loice of a husband or a son calling for 



assistance. On tlie day after the accident, an im- 
mense crowd of colliers from Tarioua parts, assembled 
round the pits, and were profuse in reproaches on 
the persons concerned in the mine, for want of ex- 
ertiun to recover the men. Every one had some 
example to relate of successful attempts in exigencies 
of this kind, — all were large in their professions of 
readiness to give assistance ; hut none were found to 
enter the inflammable jaws of the mine, though the 
proprietors gave the strongest assurances to the 
crowd, tliat if any project could be framed for the 
recovery of the men, no expense should be spared in 
executing it ; if any person could be found to enter 
the mine, every facility and help should be afforded 
him ; hut, as they were assured by the unanimous 
opinion of several of the most eminent Viewers in the 
neighbourhood, that tlie workings of the mine were 
in an unapproachable state, they would hold out no 
reward for the attempt : they would be accessary to 
no man's death hy persuasion or bribe. 

After another ineffectual attempt to proceed from 
the shaft towards the workings, the hope was aban- 
donedj and it was resolved to exclude the atmospheric 
air, in order to extinguish the fire which the explo- 
siou had kindled in the mine, and of which the smoke 
ascending the William Pit, was a sure indication. 
TIjis shaft was accorJingly filled with clay about 
seven feet above the ingate, or entrance iuto the drift ; 
and the John Pit mouth was covered over with loose 
planks. In two days afterwards, twenty fothers of 
additional clay were thi'own into the William Pit, in 
order to insure its being air-tight : in the next place, 
a scaffold, at 25k fathoms from the surface, was sus- 
pended on side ropes, each six inches in circum- 
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ference in the John Pit. Upou this a large quantity 
of straw, and afterwards twenty-sis fotLers of clay 
were thrown, (o render the whole air tight. On the 
Ist of June, this suspended mass fell into the pit; 
and also another, subsequently constructed : atleugth 
a scaffolding of planks on stout beams of timber was 
laid across. 

Preparatory to re-opening the mine, a brattice or 
thin partition of deals, was put down the William Pit, 
and intended, hy promoting a temporary circulation, 
&c., to assist the workmen in raising the clay and 
other matters which had been previously thrown 
down. About this time many idle tales were circu- 
lated through the country concerning several of the 
men finding tlieir way to the shafts, and being re- 
covered. Their number was circumstantially told — 
how they subsisted on candles, oats, and beans — how 
they heard the persons, who visited the mine at the 
time of the accident, hut were too feeble to speak 
Sufficiently loud to make themselves heard. Some 
conjurer, too, it was said, had set his spells and his 
divinations to work, and penetrated the whole secrets 
of the mine. He had discovered one famishing 
group receiving drops of water from the roof of the 
mine- — another eating tlieir shoes and clothes, and 
other such pictures of misery. These inventions 
were carefully related to the families of the colliers, 
and answered the purpose of every day harrowing 
up their sorrows afresh. Indeed it seemed the chief 
employment of some to make a kind of insane sport 
of their own and their neighbour's calamity. 

On the 19th of June, the water oozing out of 
the tubbing of the William Pit, had risen to the 
height of twenty-four feet upon the clay. On the 
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3d of July, this being all overcome, ihe brattice 
finished, and a great part of the clay drawn up, the 
Binkera began to bore a creep-liole out of the shaft 
into the north drift. On the next day, the stoppings 
in the tube drift of the John Pit wore taken down, 
and the bore-hole finished, through which the air 
passed briskly into the mine, and ascended by the 
John Pit tube : and fifter a few days, the vapour 
issuing, which in the beginning took fire on the ap- 
plication of a candle, lost that property in couae- 
quence of the infiux of atmospheric air. 

The workmen having pierced into the drift, through 
the clay in the William Pit, and the morning of the 
8th of July being appointed for entering the work- 
ings, the disti"ess of the neighbourhood was again 
renewed at an early hour. A great concourse of 
people collected — some out of curiosity — to witness 
the commencement of an undertaking full of sadness 
and danger— some to stir up the revenge and ag- 
gravate the soiTows of the relatives of the sufferers, 
by calumnies and reproaches, published for the sole 
purposes of mischief; but the gi'eater part came with 
broken hearts and streaming eyes, in expectation of 
seeing a father, a husband, or son, " brought up out 
of the horrible pit." As the weather was warm, and 
as it was desirable that as much air might pass down 
the pit as possible, constables were placed to keep off 
the crowd: two surgeons were also in attendance in 
case of accidents. 

Nine persons descended the William Pit, and as 
a current of water had been thrown down during ten 
hours, they found it piacticable to traverse the north 
drift towards the plane hoard, lighting their way by 
means of steel mills. The shifts of men employed 
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in tliis doleful and uuwliolesoiiie searcli, were gene- 
rally about eiglit in imraber : they were four hours 
in and eight hours out of the mine. The first body 
was found near tlie plane-board ; and for a while Uie 
men stood over it in speechless horror, imagining 
that it was in such a state of decomposition that it 
would fall asunder in lifting into the coffin. At 
length they began to encourage one another " in the 
name of God," to begin : and after several hesitations 
and resolutions, and coveiing their hands with oakum 
to avoid any unpleasant sensation in touching the 
body, they laid it in a shell, which nas drawn " to 
bank," on a bier constructed for the purpose. When 
the first shift of men came up, at ten o'clock, a mes- 
sage was sent for a number of coffins to bo in readi- 
ness at the pit : these, being at the joiner's shop, 
piled up in a heap, to tlie number of ninety-two, — a 
most gloomy siglit ! — had to pass Low Felling. As 
soon as a cart load of them was seen, the bowlings of 
the women, who had hitherto continued in their 
bouses, but now began to assemble about their doors, 
came on the breeze in slow fitful gusts, which pre- 
saged a scene of much distress and confusion being 
80on exhibited near the pit ; but happily, by repre- 
senting to them the shocking appearance of the body 
that had been found, and the ill effects upon their 
bodies and minds, likely to ensue from suffering 
themselves to be hurried away by such violent con- 
Tulsions of grief, they either returned to their houses, 
«r continued in silence in the neighbourhood of the 
pit. Mr. Hodgson details with much minuteness the 
eircumstances in which the bodies of the sufferers 
were respectively discovered — sometimes buried be- 
aeath the fall of the roof, but mostly lying exactly in 
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the position in which they appeared to Lave been 
thrown at the moment of tlie explosion. In one 
place, twentj-one bodies lay together in ghastly con- 
fusion ; aonie like mummies, scorched as dry as if 
they had been baked. One wanted its head, another 
its arm. The scene was truly frightful. The power 
of fire was visible upon all ; hut its eflfects were ex- 
tremely various ; while some were almost torn to 
pieces, there were others who appeared as if they had 
sunk down overpowered witli sleep. At the bottom 
of the plane-board, the body of a mangled horse and 
four shattered waggons were found : the latter were 
made of strong frames of oak, strengthened with 
hoops and bars of iron, yet the blast had driven both 
them and the horse with such violence down the in- 
clined plane-board that it had twisted and shattered 
them, as if they had been shot from a mortal' against 
a rock. 

On one occasion during the progress of raising the 
bodies, and while the workmen were clearing out the 
water-sumph or well, which had been sank at the 
bottom of the John Pit to collect the water that 
drained through the tubbing, a gust of iire-damp 
burst from the workings, and ascended the shaft. 
This caused so great an alarm, that tiie cry " Send 
away a loop !" from the bottom, and " Ride away ! 
Ride away!" from the banksmen, were heard to- 
gether. Seven of the men clung to the rope, and 
arrived safe at bank ; and two old men threw them- 
selves flat on their faces, in expectation of an explo- 
sion ; but after a second and similar eructation, the 
atmospheric current took its usual course. This 
phenomenon was afterwards ascertained to proceed 
from a large fall at tliat time taking place in the 
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«teble board, aud forcing back a foul admixture of 
■fl»e two damps and common air. Tbe banksman's 
cry so alaimed the villages of High and Low Felling, 
that all the inhabitants, young and old, hastened to 
the pit. 

From the 8th of July to the 19th of September, 
the heart-rending scene of mothers and widows ex- 
amining the putrid bodies of their sous and husbands, 
for marks by which to identify them, was almost 
daily renewed; but very few of them were known by 
any personal mark — they were too much mangled 
and scorched to retain any of their features. Their 
clothes, tobacco boxes, shoes, and the like, were, 
therefore, the only indexes by which they could be 
recognised. Every family had made provision for 
the entertainment of their neighbours on the day the 
bodies of their friends were recovered ; and it bad 
been generally given out that they intended to take 
the bodies into their own houses. But Dr. Ramsay 
having given his opinion that such a proceeding, if 
carried into effect, might spread putrid fever through 
the neighbourhood, they, after seeing the first body, 
readily consented to have them interred immediately 
after they were found — the hearse, however, on its 
way to the burying ground, passed by tbe door of the 
deceased. One of the bodies was never found : of 
the ninety-one recovered, all except four, were in- 
terred in Heworth Chapel-yard, in a trench side by 
side, two coffins deep, with a partition of brick and 
lime between eveiy four coffins : a neat obelisk, nine 
feet high, was afterwards erected over this inunense 
grave : it records on four brass plates the names and 
ages of the sufferers. 

On the 19th of September, the ventilation of the 
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Colliery was eflFected completely, and tlie workmen 
resumed their labours ; but in little more than a year 
— namely, on the 24th December, 1813, another ex- 
plosion occurred in the same mine, and killed twenty- 
three persons, and twelve horses; twenty-one indi- 
viduals escaped, thirteen of whom were severely 
burnt. This explosion was certtiinly every way 
much less severe than the former ; but as it happened 
when the morning shift of men were relieving the 
nigbt shift, it might have been mucli more destructive 
than in fact it was : for a group of the fresh men 
were waiting to go down ; and those who had just 
descended met the fatal whirlwind of fire in their way 
to the southern hoards, which lie under the village of 
High Felling. That part of the mine was inter- 
sected with several dykes and fissures, wluch not 
unfrequently discharged great quantities of inflam- 
mable air, tbi'ough the apertures called blowers, al- 
ready described, and which made the small coals on 
the floor dance round their orifices, like gravel in a 
strong spring. Whether this accident was attribu- 
table to the falling of some matter so as to prevent 
the regulai* ventilation of the wastes, or to some 
neglect of the standing orders at the rarifying iar- 
nace in the upcast pit, could not be satisfactorily 
discovered j but so powerful was the stream of fresh 
air in all the workings, that the persons employed 
were unanimous in declaring, that they never wrought 
in a pit so wholesome and pleasant. 

While the present sheet is passing through the 
press, the immediate neighbourhood of the above- 
mentioned accidents is in a state of indescribable dis- 
traction, in consequence of the occurrence of a catas- 
trophe similar in nature, but still more disastrous in 
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the amotmt of fatality counected ivith it; indeed the 
oldest inhabitants of the district do not remember any 
thing equal to it as regards loss of life. On the after- 
noon of June 18th, 1835, an explosion of inflammable 
gas took place in the works of what is called " the 
Church Pit," in the Wallseud Colliery, by which one 
hundred and one human beings — about three-fourths 
of them boys — were suddenly hurried into eternity ! 
It is unnecessary to go into the details of this appal- 
ling calamity ; it may, however, be remarked that 
the works, which had been regularly inspected in 
the morning by the " under viewers," were consi- 
dered in every respect safe and secure ; so that whe- 
ther the accident is to be referred to some of the 
miners having incautiously removed the head of their 
safety lamps, or to some other cause, wUl probably 
ever remain a mystery ; as four persons — all who 
were saved — can give uo account of the affair. Se- 
veral of the bodies were black, shrivelled, and burnt ; 
one or two were mutilated ; but the greater number, 
aa commonly happens in these cases, having been 
suffocated by the stythc or after-damp, had tlie ap- 
pearance of being in a tranquil sleep. It appeared, 
indeed, from evidence offered on the Coroner's in- 
quest, that by far the greater part of the sufferers had 
deliberately left the spot where they were at work, 
on hearing the explosion, and would in all probability 
have been saved, had not the fire-blast blown down 
various matters, so as to obstruct ventilation and 
ascent by the main shaft ; and thus the victims pe- 
rished by uuexpected suffocation when fleeing for 
their lives. In 1821 there was an explosion in the 
same colliery, by wliich fifty-two lives were lost. 
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THE SAFETY LAMP. 

Circumstances which led to the formation of a Society 
for Preventing Accidents in Collieries — Applicatim 
to Sir Humphrey Davy — Chemical Composition of 
the injlammable Gas of the Mines — Will not explode 
in small Tubes, norjrom contact with red-ftot Irm 
or Charcoal — First Safe Lantern — Wire-Gauze 
Cage — Description of the Common Safoty Lamp — 
Testimonials of respect to Sir H. Davy — Opinitm 
of Mr. Buddie and Mr. Fenwick infoii'our of the 
"Davy" — Petition of the Staffordshire Colliers- 
Circumstances under which Explosions have taken 
place in connexion with the Davy Lamp. 

1 F the appalling circumstances detailed in the pre- 
ceding Chapter, comprising, as they do, but a veiy 
small part of the catalogue of calamities of that class, 
are calculated to make the least sensitive individual 
shudder with hoiTor, by how much more must the 
public, and the pitmen especially, have been laid 
under obligation by those persons wlio have devised 
the means of lessening the number of such occur- 
rences — or rather, invented a method of prevent- 
ing them altogether. It was impossible, saj-s Dr. 
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Paris,* after alludiug to the first catastroplic at Felling 
Colliery, that an event of such awful magnitude 
should not have deeply affected every humane per- 
son resident in the district. Nothing, in short, could 
exceed the anxiety wliich was manifested on the occa- 
rion J but most unfortunately there existed an invin- 
Eible prejudice against every proposition that could 
be offered, from a general impression of the utler 
bopeles3ness of any attempt to discover a remedy, 
few philosophic iudividuals, however, did form 
themselves into an association for the laudable pur- 
|K>se of inviting the attention of scientific men to the 
hibject, and of obtaining from them any suggestions 
irhtch might lead to a more secure method of lighting 
" e mines. 

To the Rev. Doctor Gray, the late Bishop of 
Bristol, and who, at the period of the explosions at 
Felling, was Rector of Bishop- Wearmouth, Dr. Pa- 
rte acknowledges himself indebted for the several 
Uglily interesting communications, by means of 
irhich he has " been enabled to present to the acien- 
iific world a complete history of those proceedings 
trbich have so happily led to a discovery, of which it 
not too much to say that it is, at once, the pride of 
icience, the triumpli of humanity, and the glory oi 
18 age in which we live." It was at a time when 
kH relief was deemed hopeless, that Mr, Wilkinson, 
barrister in London, and a gentleman distinguished 
V the humanity of his disposition, suggested the 

^.* " Life of Sir Humphrey Dstj, by J. A. Pttris, M.D. &c.'' From Ihli 
IBTCB, as conaidered ths most circumBtButlal and antheolic, Ibe pTSBenl 
upUr, OQ tbe eubjecl of the Safety Lamp, ia chiefly drawn. The v/oilt Is 
together one of delighlful intereat. There have been aereral claii 
id eadlosa diaonasiona upon, the inientioti nf the Safety l,Bnip, eiplivll 
liuioD la which will be found in the work hare mentioned. 
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expedieucj of eslablisliing a Society for tlie purpose 
of enquiring whether any, and what, methods ( 
security could be adopted for the prevention of those 
accidents at that time so frequently occuning in the 
collieries of Northumberland and Durham. In con- 
sequence of this benerolent suggestion, a Society 
was established at Biahop-Wearmouth, on the Isl of 
October, 1813. A few days before the first meeting, 
twenty-seven persons had been killed in a colliery 
in which Sir Ralph Milbanke had an interest ; he 
was, therefore, called upon at the first meeting to 
state the particulars of the accident. At that time, 
as Dr. Gray states, (here was such little expectation 
that any means could he devised to prevent the oc- 
currence of these explosions, that the object of the 
gentlemen who convened the meeting, however hu- 
mane in principle, was considered by most of the 
persons present as chimerical and ^-isionary. The 
Society, however, amidst many difficulties and consi- 
derable discoiu'agement, and a perpetual harass by 
the ofl'er of impracticable schemes from every quarter, 
nevertheless persevered in their meetiugs, and suc- 
ceeded in establishing a communication and corre- 
spondence with other Societies in diflferent parts of 
the kingdom. 

It was in consequence of a private communicatioQ 
from Dr. Gray to his friend Sir Humphi-ey Davy, 
that the latter was first led to apply his profound 
chemical knowledge to an investigation of the nature 
of the inflammable gas of the coal mines, and also to 
a discovery of the best means for preventing the 
occurrence of accidents from this " fire damp," as it 
was called. In August 1815, Davy visited New- 
castle-upon-Tyne, where he had an interview with 
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Mr. Buddie, one of tlie moat intelligent coal viewers 
in the north, and who supplied the philosopher, on his 
return to London, with various specimens of natural 
gases collected in the colliery workings, for experi- 
ment. Sir Humphrey not only exercised his wonted 
scientific acumen, in csarainiug the gases, but en- 
tered with all his heart into the subject ; declariug, 
in one of his letters, that he " never received so much 
pleasure from tlie result of any of his chemical la- 
bours ; for I trust," adds he, " that the cause of hu- 
manity ivill gain something by it." 

"The fire-damp," says he, in a confidential com- 
munication, dated October 30, " I find, by chemical 
analysis, to be (as it has been always supposed) a 
hydro-carbonate.* It is a chemical combination of 
hydrogen gas and carbon, in the proportion of four 
by weight of hydrogen gas, and llj of charcoal. I 
find it will not explode, if mixed with less than six 
btimes, 01 more than fourteen times its volume of at- 

^P > The geamUon, lalenc;, and evolullon of llila dreadrul agent have given 

^r rica to mucli curious enquirj, thoDgb hilherlo t>Uli only ver; partial buc- 

Hk cms. Mr. HuttoD, in a pupcr coDtalains " ObservalioiiB on Crml,'' md 

V before Ihn Geological Society in January 1833, and tending to confirm the 

' Importaniie at tboso miuroKapicBl invesLigaiiona into tlie orgimiG structure 

oftfala and ol'iier foasils, so beautifully carried out by Mr. Wiibam, ingeni- 

oualy ahews tbs ptubabltlty of Ibe gaa existing williiu the coal In go cum- 

preated a state as to be liquid. Several circ amaloDcea induced Mr. Hulton, 

wfaUa engaged in bis micmecopic enquiries, lo search for a structure in coal 

napable of containing gas; and ho accordingly discovered a ayslem of cells, 

difleroDt from any before noticed, and apparenlly adapled for Ibat puipoee. 

Tben supposed gas cells are found empty, are generally of » circolor form, 

Docnr lu gronpa, vrhich communicate with each other, and each cavit; has 

In Its centre a small pellet of carbonaccoui matter. The author establiEhes 

« clear distinction betwesD these cells and others vhtcb he describes as Ulled 

With bitniniiiaue matter; for the anthracite of Soulb Wales contains the 

former, but is quite free from the latter. Be also states, on the auiboritj 

afMr. F. Foster, thai the anthraoito of South Wales affords a freo disen- 

(■gemenl of inflammable gas, when first ejcposed lo Ihe air,— Phil, .Wh^. 
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mospheric air. Air, when rendered impure by the 
combustion of a candle, but in which tlie candle will 
still bum, will not explode the gas from the mines j 
and when a lamp or candle is made to bum in a 
close vessel, having apertures only above aud below, 
an explosive mixture of gas admitted merely enlarges 
the light, and then gradually extinguishes it without 
explosion. Again,— tlie gas mixed in any propor- 
tion with common aii", I have discovered, tvill not 
explode in a small lube, the diameter of which is less 
than the Jth of an iuch, or even a larger tube, if 
there is a mechanical force urging the gas through 
the tube. Explosive mixtures of this gas with air 
require much stronger heat for their explosion than 
mixtures of common inflammable gas. Red-hot 
charcoal, made so as not to flame, if blown up by a 
mixture of the mine gas and common aii', does not 
explode it, but gives light in it : and iron, to cause 
the explosion of mixtures of this gas with air, must 
be made white-hot. The discovery of these curious 
and unexpected properties of the gas, leads to several 
practical methods of lighting the mines without any 
danger of explosion." Sir Humphrey then describes 
four lamps variously constructed, but respectively 
depending in the main upon the foUoiving principles : 
" First, a certain mixture of azote and carbonic acid 
prevents the explosion of the fire-damp, and this 
mixture is necessarily formed in the safe lantern ; — 
secondly, the fire-damp will not explode in tubes or 
feeders of a certain small diameter. Tlie ingress 
into, and egress of air from my lantem, is thi'ough 
such tubes or feeders ; and, therefore, when an ex- 
plosion is artijicially made in the safe lantero, it does 
not communicate to the external ab'," 
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K On tbe niulh of November, the newa he cDter- 
'^ined relative to the composition of fire-damp, and 
the methods proposed for encountering it with im- 
punity, were laid before tbe Royal Society, in a paper 
entitled " On the Fire-damp of Coal Mines, and on 
methods of lighting the mine, ao as to prevent its 
explosion." Dr. Paris details in a very lucid man- 
jjSier the progress of the enquiry, so far as regards the 
Blechanical intervention of small tubes, fine circnlai' 
bnfices, or lastly wire-gauze between the lighted 
■(uidle or lamp, and the explosive atmosphere of the 
ftrin", and in the scientific application of which the 
'safety lamp directly resulted. From the issues of 
these researches it became at once evident, that to 
light mines infested with fire-damp, with perfect 
security, it was only necessary to use a well closed 
lantern, supplied with air from tubes of small diame- 
ter, through wliich explosions cannot pass, and with 
a chimney, on a simOar principle, at the upper part, 
to cany off the foul air. A common lantern, to be 
adapted to the purpose, merely required to be made 
lir-tight in the door and sides, and to he furnished 
jith the chimney, and the system of safety apertures 
Jelow and above the flame of the lamp. Such, in 
hct, was Davy's first safety lamp ; and liaving after- 
Rrards varied the arrangement of the tubes in difi'erenl 
l^ys, he, at length, exchang-ed them for canals, 
l^faich consisted of close concentric hollow metallic 
Igflinders of different diameters, so placed together as 
to form circular canals of tlie diameter of from one 
Brenty-fifth to one fortieth of an inch ; and of an inch 
Did seven-tenths in length ; by which air is admitted 
h much larger quantities than by the small tubes, 
^d they are, moreover, much superior to the latter 
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in practical application. He also found that longi- 
tudinal air canals of metal might he employed with 
the same security as the circular canals ; and that a 
few pieces of tin plate, soldered together, with wires 
to regulate the diameter of the canal, answered the 

I purpose of the feeder or safe chimney, as well aa 

' drawn cylinders of brass. 

■ On New Year's Day, 1816, Sir Humphrey Davy, 
writing to Dr. Gray, says, " I have made very simple 
and economical lanterns, and candle guards, which 
are not only absoluleli/ safe, but which give ligiit by 
means of the fire-damp, and which, while they disarm 
this destructive agent, make it useful to the miner." 
His original lamp with tubes or canals, as already 
described, was perfectly safe in the most explosive 
atmosphere, but its light was necessarily extinguished 
by it ; whereas in the wire-gauze cage, ultimately 
adopted, and now in universal use, the fire-damp 
itself continues to bum, and thus to afi'ord to the 
miner a useful light, while he is secured from or fore- 
warned of the eff'ects of explosion. All that is re- 
quired for his guidance and protection in the darkness 
of the mine, is that the candles or lamps in use, be 
surrounded by small wire cages ; these at once supply 
air to the fiame, and light to the miner ; being at the 
same time, perfectly safe. In Paris's work before 
mentioned, may be seen a sketch of tlio wire gauze 
instrument, in its fiist and simplest form. The 
original lamp is preserved in the laboratory of the 
Royal Institution. Davy found that iron gauze com- 
posed of wires from one fortieth to one sixtieth of an 
inch in diameter, and containing twenty-eight wires, 
or seven hundred and eighty-four apertures to the 
inch, was safe under all circumstances in atmospheres 
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I of lliis kiud ; and be couaeciueiitly employed that ma- 
' teriai in guarding lamps for the coal mines, where, 
I in January, 1816, they were immediately adopted. 
The annexed cut, (fiij. 36.) represents the lamp 
Vfg. S6. which is in present use. a is a cy- 

V Under of wire-gauze, with a double 
top, securely and carefully fastened, 
'by doubling over, to the brass rim B, 
which screws on the lamp vessel c. 
The whole is protected and strength- 
ened by strong iron-wire supports, 
rivetted into a piece at d. The lan- 
tern is earned or suspended by the 
ring attached to the flap E, which 
admits of being turned aside on its 
hinge, as shewn in the cut, in order 
that the gauze cap F, which is slipped 
on to guard against the chance of 
the top being burnt through, may be easily taken off 
-and examined by the worhmen every night. In 
flome collieries this cover is kept locked during the 
period of using the lamp, to avoid any risk from those 
■idangerous temptations to remove it which have occa- 
sioDally led to explosions. G the tube where oil is sup- 
ped. It may be meutioned too, that in order to ob- 
Tiate the risque forraeily incuired by the temptation 
•to unscrew the cage ofl" in order to trim the wick of 
the lamp, this end is provided for by means of a wire 
'trimmer, which passes through the part containing 
^4he oil, and operates in tiie slit of tlie burner.* 

igln ihe minds ofLbocoIlieraBgunBE 
tiie use of liie aarery lamp, naa iLa TciiblB illumin&tiag poner m compared 

'—'■'- — i--^ ' "- '•'- •^-' i.-..e been proposed lo remedy ihia 

ir mi^ans, leQaclnrs lm?a been 
a cerUia cutties, biit It does not 
I in general adopiion. 
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It would hardly comport vnth the design— 
tainly not with the limits of the present work, to go 
into any e:saiiiination of the evidence adduced in 
faiour of varioua claimants to the invention of lamps 
or lanterns apparently analagous to or widely dif- 
ferent from that of Davy : Dr. Paris has ably set 
fortli and zealously defended the pre-eminent claims 
of his friend. It is due, however, to Mr. G. Ste- 
phenson, to record that a purse of one hundred 
guineas was presented to him by a number of gen- 
tlemen connected with the Coal Trade of Newcastle, 
in acknowledgment of the ingenuity displayed by him 
in the construction of a safety lamp. 

In March, 1816, the thanks of a general meeting 
of proprietors of coal naines, held in Newcastle, were 
presented to Sir H. Davy. Tliie public compliment 
was immediately followed by a project for presenting 
to the individual who had done such service to hu- 
manity, some more solid testimonial of respect on the 
part of the public and the coal owners. Meanwhile, 
the security -piinciple of the lamp was put to the most 
satisfactory test. Mr- Buddie stated that twelve 
dozens of them were used in Wallsend colliery, and 
that not an inch of hunaan skin had been lost by fire, 
since their introduction. 

On the 13th of September, 1817, Sir Humphrey 
Davy being expected to pass through Newcastle od 
his return from Scotland, prepai'ations were made for 
and notice given of a dinner, which it was proposed 
should take place on the 25lh instant, for the pur- 
pose of presenting to the illustrious philosopher an 
elegant service of plate which had been prepared for 
his acceptance. Upon this gratifying occasion, a 
very large party assembled at the Queen's Head, 
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consisting of a numerous and respectable body of 
coal owners, and such other gentlemen as had inte- 
rested themselves during the progress of the investi- 
gation, or taken an active part in promoting the in- 
troduction of the lamp into the mines. 

After the dinner had concluded, and certain toasts 
of form had been drank, Mr. Lamhlon, (late Lord 
Durham,) who filled the chair on that occasion, rose, 
and on presenting the service of plate to the illus- 
trious guest, addressed him in a tone of great ani- 
mation and feeling, in nearly the following terms : — 
" Sir Humphrey, — It now becomes my duty to 
fulfil the object of the meeting, in presenting to you 
this service of plate, from the Coal-owners of the 
Tyne and Wear, as a testimony of their gratitude for 
the services you have rendered to them and to hu- 
manity. Your brilliant genius, which has been so 
long employed in an unparalleled manner, iu ex- 
tending the boundaries of chemical knowledge, never 
accomplished a higher object, nor obtained a nobler 
triumph. You had to contend mth an element of 
destruction which seemed imcontroUable by human 
power ; which not only rendered the property of the 
Coal-owner insecure, but kept iiim in perpetual alarm 
for the safety of the intrepid miner in liis service, and 
often exhibited to him the most appalling scenes of 
death and heart sickening naisery. You have in- 
creased the value of an important branch of produc- 
tive industry ; and, what is of infinitely greater im- 
portance, you have contributed to the preservation 
of the lives and persona of multitudes of your fellow- 
creaturea. It is now nearly two years that your 
aafety lamp has been used by hundreds of miners in 
the most dangerous recesses of the earth, and under 
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the moat trying circumstances. Not a single failure 
has occuri'ed — Its absolute seciirily is deraonstrated. 
I have, indeed, deeply to lament more than one catas- 
trophe, produced by fool-hardiness and ignorance, in 
neglecting to use the safeguard yjou have supplied; 
hut these dreadful accidents even, if possible, exalt 
its importance. If your fame had needed any thing 
to make it immortal, this discovery alone would have 
carried it dowu to future ages, and connected it with 
benefits and blessings. Receive, Sir Humphrey, 
this pennanent memorial of our profound respect and 
high admiration — a testimony, we trust, equally 
honourable to you and to ns. Long may you live to 
use it — long may you live to pursue your splendid 
career of scientific discovery, and to give new claims 
to the gratitude and praise of the world !"* 

Sir Humphrey having received the plate, replied 
as follows ; — " Gentlemen, — I feel it impossible to 
reply, in an appropriate manner, to tlie very eloquent 
and flattering address of your distinguished Chaii'- 
man. Eloquence, or even accuracy of language, is 
incompatible with strong feeling ; and on an occasion 
like the present, you will give me credit for no small 
degree of emotiou. I have been informed that ray 
labours liave been useful to an important branch of 
human industry connected with our arts, our manu- 
factures, commerce and national wealth. To leam 
this from such practical authority is the highest 
gratification to a person whose ardent desii-e has 
always been to apply science to purposes of utility. 

- In Ibe yiar Ifiafl, Sir Huioplirey had Iho boiioor to receive from Uib 
Emperor AU'xandcr of Russia, and, in compliment of (liiE intention, ft 
saperb eilver gilt vase, standing ori a circular traj enriched nith medallioDi. 
On the cover was a figure, of about sisleeo or eighleeu inchaa in beigbl, 
reprsaeDling (he God uf Fire, weetiing urer hi< eitingaished lorcb. — Parit. 
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It has been also staled, that tte iuvention which you 
are this day so highly honouring, has been subser- 
vient to the preservation of Ihe lives and persons of 
a most useful and laborious class of men : this, 
coming from your own knowledge, founded upon 
such ample experience, aflfords me a pleasure still 
more exalted — for the highest ambition of my life 
has been to deserve the name of a friend to humanity. 
To crown all, you have, as it were, embodied these 
sentiments in a permanent and magnificent memorial 
of your good opinion. I can make only imperfect 
and inadequate efforts to thank you. Under all cir- 
cumstances of my future life, the recollection of this 
day will wai-m my heart ; and this noble expression 
of your kindness will awaken my gratitude to the 
latest moment of my existence." Sir Humphrey 
having sat down, and the cheering of tlie company 
subsided, the Chairman proposed the health of the 
illustrious chemist in three times three. To this Sir 
Humphrey returned thanks in an eloquent speech, 
including an eulogy on the benefits of scientific 
invention : adducing among other illustrations, the 
fact that science alone lias made pit coal such an im- 
portant insti'umeut in the hands of the chemist and 
mechanic ; it has made the elements of fire and water 
perform operations which formerly demanded human 
labour, and it has converted the productions of the 
earth into a thousand new forms of use and beauty. 
Ailer drinking to the health and happiness of the 
company, the worthy Baronet proposed as a senti- 
ment, " Prosperity to the Coal Trade." The healths 
of the Duke of Northumberland, the Bishop of Dur- 
ham, and the Reverend Dr. Grey, were drank in 
succession, after which Sir Humphrey, accompanied 
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by the Chairmau, retired amidst tlie euthtuiaatit 
plaudits of the meetiug." 

In August, 1831, pending the publication of the 
Life of Davy, Dr. Paiis wrote to Newcastle to obtain 
the latest intelligence relative to the use and adran- 
tages of the safety lamp. To one of these letters of 
enquiry, addressed through Sir Cuthbert Sharp, Mr. 
Buddie replies, " If the Davy lamp was exclusively 
used, and due care taken in its management, it is 
certain that few accidents wonld occur in our coal 
mines j but tlie exclusive use of the ' Davy" is not 
compatible with the working of mauy of our mines, 
in consequence of their not being workable without 
the aid of gunpowder. In such mines, where eveiy 
collier must necessarily fire, on the average two shoit 
a-day, we are exposed to the risk of explosion from 
the ignition of the gunpowder, even if no naked lights 
were used in carrying on tlie ordinary operations of 
the mine. This was the case in Janow Colliery, at 
the time the late accident happened. As the use of 
gunpowder was indispensable, naked lights were 
generally used, and the accident was occasioned by 
a ' baff of iullammable air forcing out a large block 
of coal, in the face of a drift, from a fissure in which 
it had been pent up perhaps from tlie Creation, and 
firing at the first naked light with wliich it came in 
contact, after having been diluted down to the com- 
bustible point by a due admixture of atmospheric air. 
As to the number of old collieries and old workings 
which have been renovated, and as to the quantity of 
coal which has been, and will be saved to the public 
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bj the iuvciition of tlie ' Davy,' it is scarcely possible 
to give au account, or to form au estimate. In this pail 
of the country," contiuuea Mr. Buddie, " Walker's 
Colliery, after having been completely worked out, 
according to the former system, with candles and 
steel-mills, and after having been abandoned in 1811, 
was re-opened in 1818 by the aid of the ' Davy,' and 
has been worked on an extensive scale ever since, 
and may continue to be worked for an almost inde- 
finite period.* Great part of the formerly relin- 
quished workings of Walleond, Willington, Percy- 
Main, Hebburn, JaiTow, Elswich, Benwell, Stc. &c. 
as well as several collieries on the Wear, liave been 
recovered, and are continued in Work by the inter- 
vention of the ' Davy.' " 

The following is a communication to the same 
effect from Mr. Fenwick, a gentleman of much prac- 
tical ability : it affords, as Dr. Paris justly remarks, 
additional evidence of the utility of the lamp : — " Sir 
Humphrey Davy's safety-lamp has afforded much 
security in the general working of mines, particularly 
by enabling the Coal-owner to work, in several situa- 
tions, the pillars of coal fonnerly left therein, wliich, 
under the system of working by candles, or open 
flame, was deemed hazardous and impracticable ; 
and, in consequence, one-sixth part more of coal, may 
be estimated as obtainable from those mines which 
are subject to hydrogen gas. Also in the working 

• The opporlaQB improvemenl and a.pphoalinn of lliB »le«m engine for 
drHwing Ibe water out of minea airoady becoming liio deep lo be draiued by 
Ibe oidiuaij hjdraalic machines, baa already bee u adverted lo; and it ia n 
bot no I«sa Horlbf of notice, Ihat tbs inveDtion of the safety lamp took 
ptem at a lime when Ibe sleam engine iras perfect in ite applicaiiDD lo 
calHeries, nhilst the difficuUies and dangers attendant upon getting the 
deep coal, appeared in manj places to indicate the limit of jiislifiable pro- 
prm in conneiioD with any mode of ventilminn then linown. 
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plosion. Tliis, howercr, seems (o be intimated, for 
in order apparently to meet the anticipated allegation 
of negligent usage of the instrument, the petitioners 
remark that, " many fatal accidents hare been attri- 
buted to the carelessness of the workmen in the ase 
of their lamps ; but we humbly submit," they add, 
" to the sense of this enUghtened assembly that this 
charge should not be received onless supported by 
strong evidence ;" this is certainly right and proper 
enough ; bat when they proceed thus : — " For it is 
vontrary to the natural principle of self-preservation 
that meu should, where the dreadful consequences 
are well known, be thus indifferent to their own 
safety," they assert what is uudoubtedly true, as a 
general principle — but how stands the fact ? why, that 
the workmen hare been negligent in the manage- 
ment of their lamps, and explosions, consequently, 
have occurred. It is, indeed, highly probable, (and 
erideace to the contrary might easily and would 
promptly be adduced did it exist,) that there has 
been no instance of an explosion* occurring in conse- 
quence of the use of the Davy lamp where it has been 
property used ; i. e. neither inadvertently opened, 
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SOURCES OF DANGER. 
3ie meshes of tbe wire disturbed, ao as to wiJeu some- 
f the apertures, nor the tissue too long kept at a red 
Ijieat. It has been urged as conclusive against Sir 
|H. Davy's theory of the cooling effect of wire gauze, 
I that not only is it penaeable to so much of tbe flame 
I of a spirit lamp, that tbe latter may be ignited by a 
taper, and will continue to burn on tbe upper side of 
the tissue over wliich it is applied, but that the miners 
sometimes actuaUy work witii the cage at a red heat 
for hours together ! Whatever becomes of the 
" cooling theory," the act of desperate temerity, just 
alluded to, undoubtedly exposes the miner to two 
J sources of fatality : for, although the carburetted hy- 
J drogen will not of itself explode merely by being in 
I contact with the incandescent wire, yet coal dust 
flying against it may readily become ignited, and 
an explosion tJuis ensue. Moreover, although hy- 
drogen, simply in its condition of a carburet, will not 
ignite from contact with red hot metal, yet sulphu- 
retted hydrogen becomes, under such circumstances, 
exceedingly explosive ; and as it is freely evolved 
w wherever martial pyrites are exposed to the action of 
I moisture, the combination of the two gases, unsus- 
pected it may be, notwithstanding the strong smell 
of the latter, when in excess, is, no doubt, much more 
frequently than may be supposed, the cause of explo- 
sions in certain mines. 
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THE COLLIERS. 

Pitmen possess distinct Characteristics — Working in 
the Mines an ancient penal employment — Intelli- 
gence of Colliers, and Individuals who have men 
into notice from among them — Morals, Recreations, 
and Tastes — Wages — Dwellings and Habits of the 
Pitmen about Newcastle — Denominations of Over- 
seers and Workmen — Undertakers of Coat Pits 
in Staffordshire — T'he Colliers — Instance of their 
mode of exciting Charity — Misunderstandings be- 
tween the Tyne Pitmen and their Masters — Com- 
binations — A " SticA" or Strike — Injurious conse- 
quences of the Disputes — Murder of a Magistrate 
— Gibbet on Jarroiv iSlake. 

XXAVING described the dangers wliich beset tlie 
colliers, anil the accidents to which thej are more 
particularly liable while pursuing tlieir underground 
labours, as well as the contiivances that have been 
devised for mitigatiug the moat fearful and frequent 
of those accidents, it may not be here out of place, to 
introduce a few succinct notices of the more promi- 
nent characteristics of a class of men to whose labours 
we are daily indebted in such a variety of ways, 



The colliers, or pitmen, as they are more commonly 
called in the north, are, or perhaps, to speak more 
accurately — they mere, a class hardly less distinct in 
character and habits from the rest of the commnnity, 
than sailors themselves* : it is true, the element upon 
which the seaman lives, the perils to wliich he is 
inured, and the peculiar discipline of the naval ser- 
vice, have nothing in common with the depth, the 
darkness, nor the dangerous operations of the mine. 
But still, the latter cimmerian region usually differs 
80 much from the scene of man's ordinary daylight 
avocations above ground, as often to impress very 
distinct traits upon those who are wholly brought up 
therein. These remarks, however, as above inti- 
mated, will apply with much greater force to the cir- 
cumstances of past times, — the present race of colliers 
having, in common with even sailors themselves, 
been exposed to the assimilating effects of the " march 
of intellect," and happily, too, in many instances, to 
the still more important influence of moral improve- 
ment. 

Among the ancieots, and in some despotic states 
at the present time, subterranean mineral operations, 
have been chiefly caiTied on by criminals or captives ; 
and in hot climates amidst certain descriptions of 
strata, the occupation is noisome and destructive to 
the last degree, Moralists, indeed, hai'e regarded 

• This u mil aril;, the nriter gtiils has heen noliccd by the Kev. L. Booker, 
yieax of Dudley, iiha in September, ISI6, b period of great depTeulon in 
tha Staffordshire oollierieg, published In tbe " Times" newsp&per, a moral 
toag, eadltEd " The Collier's Petition,'' Intended to aid IbosB irbo »eTB com- 
pelled to beg aboDt Che countTy. After alluding to the vsriotia impnslei* 
irlia dnped the charitably ilisposod in tbe guise nf pitmen, ihe Iter, nriier 
•Bjs, "The native collier of the district is s diaVipnt cbaracttT — generous 
iUid honest hearted, he poaaesses maoy features nf mind resembling those of 
Hie British SMlor.'—Tjmtj.Sepl. 4, 1BI6. 




the dauger aud tlic difilcuUy of extracting the various) 
matters laid up in the bowels of the earth, as among 
the most striking proofs that man is in a state of penal 
subjection to the consequences of the first offence. 
" Is it conceivable," enquires the Rev. T. Gisfaorne,* 
" that men, innocent, happy in the full enjoyment of 
the paternal favour of God, — men dwelling in an 
actual or virtual paradise, should be doomed by their 
heavenly Father to seek the mineral productions, 
which we are supposing them to need in such a situa- 
tion, and to find them in such a state ? Is it conceivable 
that they should be appointed to delve in subterranean 
darkness amidst water and mire, amidst the crash of 
falling caverns, the suffocations of mephitic air, and 
the explosions of fire-damps ? Is it conceivable that, 
like the criminals of ancient Rome, or the enslaved 
Indians of Spanish America, they should be thus 
' damnati ad metalla' — condemned to the mines Pf 
Assuredly we may conclude," adds our author, 
" that, if to innocent and favoured man minerals were 
of importance, they would be provided for him by 
Divine goodness in stations easy of detection and of 
access, and would be endued with the qualities neces- 
sary for his purpose." 

The pitmen in this country, may be regarded as a 
hardy — if not an athletic race : indeed the late Dr. 
Brownrigg, of "Whitehaven, has pronounced " the 
various occupations of tlie coal miner to be at once a 
profitable and even a healthy employment." 

• Tealimonj of Natural Theology, p. 17. 

\ It is said Ibat in ancient limes, Ihe Scolch collivrs bad no litlle reliiii 
for their emplojmeot, and vere, st the same time, in snch a Bervile coodi- 
[ion, that Ibey n ere chained [a the pits. In such cue, Ihey would lileraUj 
be lhB''BWBrly ilBVBB," of whom Jago speaks, in hia poem of "Edgehill;" 
the appellation, howBT«r, does Qol apply to any daaa of pltmsn, at (his day. 



EMINENT HEN. 

The Cornish miners haie often been refen-ed to 
3 being a remarkably observant and intelligent race 
f men : combining, as they commonly do, each in 
3 own person, the labourer, the adventurer, and 
the merchant, they have acquired a degree of shrewd- 
ness and industry tliat could not fail to be noted, 
especially by strangere with whom they came into 
contact. Tlie colliers, ou the other hand, whether 
less tnowing or not, have been in this respect at 
least, less known ; they have almost uniformly been 
|;the servants of capitalists between whom and the ac- 
Itoial labonrei-s there have existed several gradations 
t of rank — so to speak — the duties of the uppermost of 
which, however, bear very lightly, if at all on the 
real independence of the lowest — the latter indeed 
frequently rising meritoriously from the bottom to 
the top of the scale. Many honourable instances of 
this might be mentioned. It is no proof of the ge- 

Ineral intelligence of any body of operatives, that men 
*f talent have occasionally risen from among Uiem to 
lUstingnished stations in society ; but it is natural to 
associate the ultimate fame or notoriety of an indivi- 
dual with his original calling, and this, without the 
least disparagement or disrespect. It is on this prin- 
ciple that one feels a certain description of interest 
in knowing that the late celehrated Doctor Hutton 
was originally a hewer employed in Old Long 
Benton Colliery; that Mr. Stephenson, the intelli- 
gent engineer of the Liverpool and Manchester Hall- 
way, was originally a coal miner; that the late Rev, 
i W. Huntingdon, an eccentric but taleuted preacher 
1 the Metropolis, was a coal-heaver ; and even that 
the late " king of the conjurers" as the ingenious In- 
' was called, was a pitman, who first practised 
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sleight of hand among liis companions on the banks 
oflheTyne. Thomas Bewick too, "the celebrated 
xylographer and illustrator of nature," may be men- 
tioned as another instance. His father was a collier 
in the neighbourhood of Hexham ; and Thomas willi 
his brothers-— one of wliom died, after giving promise 
of higli excellency in the beautiful art of wood en- 
graving — " was early immured in that subterranean, 
laborious, and loathsome employment. I have heard 
him say," remarks his friend Mr. Dotaston,* " that 
the remotest recollection of his powerful and tenacious 
memory was that of lying for hours on his side be- 
tween dismal strata of coal, by a glimmering and dirty 
candle, plying the pick with his little hands — tliose 
hands afterwards destined to elevate the arts, illus- 
trate nature, and promulgate her tniths, to the de- 
light and instruction of the moral and intellectual 
world." 

At a period when the nation generally was in a 
state of apparent apathy as regarded the doctrines 
and duties of our holy religion, it was not to be ex- 
pected that 

" The few^faithful among the faithless found," 
would be colliers : indeed it should not have been 
surprising to any one that among men so circum- 
stanced, morality, or at all events piety, was at the 
lowest ebb. Such was the fact ; and those persons 
only who are acquainted with the labours of the late 
Rev. John Wesley and his zealous coadjutors, in 
preaching at the risk of their lives among the colliers 
of Kingswood and elsewhere, can have any just no- 
tion of the state of ignorance and brutality which 
prevailed. Their sports and pastimes were mostly of 

• Mftg. Nal. BUl. ii., 313. 
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V that barbarous description of which happily few traces 
^ at present remain, such as bull-baiting, cock-fightiug, 
boxing, &c. On the other hand, a taste for music 
largely premled, there being found among the pit- 
men not only those who could play upon the more 
common instruments, but in some of the hamlets en- 
tire bauds were made up. It may be added that 
some of these grimy men arc considerable readers of 
books not always found in the hands of workmen, 
Buch as metaphysical treatises, &c. On religious 
H subjects, many of them are exceedingly well informed ; 
B and instances of remarkable piety have repeatedly 
I been furnished by the pitmen.* The wages of the 
H collier differ, of course, according to circumstances ; 
W being in general, however, paid according to the 
number of chaldrons sent to bank. When hiring 
was common, the master stipulated that the liewer 
should be allowed to earn 14s. or I5s. per week on 
the average, whether the works went on or not ; the 
men could, however, sometimes earn 63. or 7s. a day, 

t though this was rarely the case for any length of 
time, except under peculiar circumstances. The 
Wages are paid ouce a fortnight on the Friday, the 
intervals being designated as Bajf, and Pay week. 
In general, the perquisite of having coals found for 

• There is, indeed, no class of persODs, aailare tbemselves not excepted, 
who faave gre&ter reiuon to live in coQElant readiness to eacounter sudden 
dnib, than the eollierH wbo work in Bome of oar deep and impure mines. 
The following is a striking illiislration of the prc^aleoce of pious seniim.'ntg 
■roder circa mataiicee nf excruciaiing trial : — In one of the Newcastle cnl lie ries, 
tUrly five men and forty-one boya died by suSbcatinn, or were starved to 
deatb ; one of the boys was found dead nilh a Bible by hia side, and > tin 
bm aacb u colliers use ; within the lid he bad contrived lo engrave with (he 
point of a nail ibis last mesaage to bis parent and brother : " Fret col, nj 
dear Mother, for we are siogiog the praises of Uod while wa bavs time. 
Mother, follow God, more than ever I did. Joseph, think of God, and be 
kind to poor Mother.'' 
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their own use, is included in agi'eeuients with Ihe 
master. Commonly the quantity is so many loads, 
or tons in the year ; sometimes as much as an indi- 
vidual can carry away at certain intervals.* 

The pitmen in the north of England, reside much 
less commonly in the towns or villages than in clus- 
tera of small houses adjacent to the respective col- 
lieries, and forming together little colonies, often 
more remarkable for the amoiint of the population, 
than the neatness or cleanness of their domestic ar- 
rangements : the latter circumstance is frequently 
attributahle less to the absence of good housewifery 
than to other obvious causes. On the other hand, it 
is but justice to remark, that many of the houses of 
the colliers are patterns of cleanliness. Most of the 
old pitmen had a taste for expensive furniture — 8 
taste still indulged by many j and it would be impos- 
fflble for a stranger to pass in front of the lowly dwel- 
lings, three or four hundred in number, adjacent to 
Jarrow colliery, for example, without being struck by 
the succession of carved mahogany bed-posts, and 
tall chests of drawers, as well as chairs of the same 
costly material, which are presented at almost every 
open door : it is affirmed, indeed, that some of these 
mean looking habitations do not contain a single 
article in wood of any other kind. These congre- 
gated dwellings are the property of the owners, or 
lessees of the coal, and as the occupants pay no 

• The manaer in nhich Ihe wives of the Lancaahire colliers, are Bome- 
timti mea stroggliag nilh large coals, shevs at once thai the; are paid oti 
the tame principle with Ddnaid Ross, the publio execnlioneer of IiiTeraen, 
irbo. In 1812, was alloned, among other periiuiaiies, \o receiie for Tees in 
fael, Ifairt; Bie peats vt^ekl;, from Ibe lacbBmaii of (he petty cuBloma; ■ 
bnihal or coala ant of everj csrgo of Engliih coats imported into the lovn, 
M>d a piece of eoal a) laryt at ht eeuld carry oDt of «Ter; eargo ol Scoloh 
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rent — or at least, not in a direct manner, tliree-pence 
a week being jiaually set off in the reckoning for 
■ house and coals — they are considered to be removable 
at pleasure : i, e. when they chose to go and work 
for another master. Removals of this sort, however, 
were formerly less frequent on the whole, than might 
be supposed, the pitmen hiring and re-hiring them- 
selves to their employers for a given time, and re- 
ceiving, at the same time, a bounty often amounting 
to several pounds, and which money, in too many 
instances, was presently squandered away in gam- 
bling and intemperance. In their dress, the pitmen, 
singTilarly enough, often affect to be gaudy, or rather 
they did so formerly, being fond of clothes of flaring 
colours. Their holiday waistcoats, called by them 
posey jackets, were frequently of very curious patterns, 
displaying flowers of various dyes : their stockings 
mostly of blue, purple, pink, or mixed colours. A 
great part of them used to hape their hair very long, 
which on work-days was either tied in a queue, or 
rolled up in curls ; hut when drest in their best attire, 
it was commonly spread over their shoulders. Some 
of them wore two or three narrow ribbands round their 
hats, placed at equal distances, in which it was cus- 
tomary with them to insert one or more bunches of 
primroses or other flowers. Perhaps it M-ill strike a 
stranger, on passing along the streets of Newcastle 
on a Sunday or holiday, that the better sort of the 
inhabitants are partial to poseys or flowers. 

The general direction of a large colliery, as to the 
I Bcale and disposition of its workings, and also with 
I regard to whatever requii-es a profound theoretical 
las well as a complete practical^ knowledge of obtain* 
ling the coal economically and safely, is in Ihe North 
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confided to persons called viewers. The viemer being 
not only a person of education, but one who is pre- 
sumed to have the best information and largest expe- 
rience as to all matters connected with mining, he i» 
consulted professionally by the coal owners ; and in 
the degree that he is found to possess judgment and 
integiity, his services arc often retained by several 
independent concerns. Under him is the overman, 
or person who has the sole direction of the under- 
ground economy of a pit, visiting it every morning 
before the men go to work, and keeping a daily 
account of the labours of ihe pitmen. He takes his 
instructions from the viewer, and eveiy person else 
in the pit is subordinate to him. Tlie office of au 
overman is of the utmost importance in the manage- 
ment of a coal mine, and none but men of tried ex- 
perience, integrity, and sobriety, should be appointed 
to fill it. An overman is allowed as many deputies 
as may be necessary, according to circumstances. 
The keeper is au inspector of the hewera, &c. Hetvtrs 
are tlie workmen who are actually employed in cut- 
ting down the coal in the mine. Putters and barrow- 
men are employed in filling and putting, or pushing* 
the corves on trams to the crane or shaft. Drivers 
are boys employed to drive the hoi'ses. Trappers 
are the youngest class of boys employed to close the 
doors, which duly is sometimes performed by old 
men. Onselters, those who hook on and take off the 
corves below, as the banksman does above. 

In the collieries in other parts of the country, 
although the foregoing terms may not be used, the 

• The pilmuii in llie Norih calls hU companioD Miorrou' ,■ hence ihe line 
inlheCollier'aSong:— 

" Ai me vti my marroic were pulling oui train" kc 
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workmen are genei-ally divided into much the same 
parties, though the supervision of the work may be 
differeot. In some parts of Staffordshire, the work- 
ing of a colliery is undertaken conjointly by tivo men, 
provincially termed Butty and Doggey. When a 
person owning a tract of coal wishes to work it with- 
out actual personal direction or superintendence, he 
sends for the parties above named, who contract to 
get and raise the coal at a royalty of one-fourth, fifth, 
or sixth of the proceeds of sale, according to agree- 
ment — the owner " putting down the plaut," i. e. 
finding the machinery ; so that the undertakers have 
no property but their labour in the " plantation." 
The Butty, who is generally the manager of the 
concern, as representative of tlie owuer, rarely de- 
scends the shaft, while the Doggey takes the entu'e 
and absolute direction of all the underground opera- 
tioDS. These co-contractors are often liberally re- 
munerated, and sometimes amass cousiderable pro- 
perty, particularly the former, who are also proverbial 
for their obesity — a Bntty and a man with a great 
belly being terms nearly synonymous among the 
Staffordshire colliers. When found unsatisfactory, 
or suspected of dishonesty, they may be " valued 
out," as it is termed, by a competent reference, the 
owner in this case payhig vrhat may be judged a 
reasonable bonus to the party displaced. lu many 
instances, however, the coal proprietors manage their 
collieries as any other concern is managed, namely, 
through the medium of responsible agents, a gi'ound- 
bailiff taking the general oversight somewhat in the 
manner of a Newcastle viewer. 

In 1827, a writer in " Knight's Quarterly Maga- 
zine" gave a graphic and facetious description of the 
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Staffordshire colliei's, as he noticed them about Bili^too. 
Their figures are tall and robust in an ordinary 
degree ; but their faces are pale and furrowed even 
at an early age. Their working dress consists of 
trowsers and tuuic of llannel ; but their holiday 
clothes are geuerally of velveteen, rather profusely 
decorated with shining metal buttons: like their 
Newcastle brethren, they pique themselves on their 
garters, which are of worsted, very gay in colour, 
and 80 tied on that a great part, as if by accident, 
appears below the knee. In the opinion of the writer 
alluded to, the high cheek bones, and even the dia- 
lect of these pitmen, seem to argue them of northern 
descent. Periiaps, in some remote age, they may 
have swarmed fi'om the Northumbrian hive, to seize 
on the riches of — or rather, it ought to be said, to 
toil amidst the most imminent dangers for the advan- 
tage of the Soutlirons. I'hey have — or rather had, 
for education has innovated upon the custom— among 
other peculiarities, a practice of designating each 
other, as well as strangers, by some cognomen de- 
rived from the most striking personal peculiarity of 
the individual ; hence such classical appellations as 
Nosey, Red Face, Bullhead, Pigtail, Spindleshanks, 
Cowskin, &c. were current among them ; and these 
not as occasional vulgarisms, but applied with a con- 
stancy which frequently caused the baptismal and 
surname entirely to sink in the souhriquel, to the 
no small inconvenience of persons concerned in ob- 
taining the real name of some individual, Ludicrous 
instances of difficulty and mistake have been men- 
tioned as arising from this practice. 

Scarcely, perhaps, less characteristic of the mind 
pmA temper of these hardy sons of subterranean toil, 
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was llie strikiug maDifestation of the co-operative 
spirit which occurred in 1816 among the Staffordshire 
colliers. About thia time, owing to the continued 
depression of tlie coal aud iron trades, and consequent 
discharge of workmen, a number of colliers deter- 
mined amongst themselves to make their case known 
to Government, and adopted the novel mode of yoking 
themselves to several waggons laden with coal, hav- 
ing previously di'awu up a petition signed by several 
Magistrates, which they intended to present to the 
Prince Regent, together with the coal. Accordingly, 
three teams of this description set out for the metro- 
polis, each waggon having about fifty men yoked to 
it ; whilst others took different directions. One of 
the waggons proceeded by the route of Worcester, 
another by Coventry and Birmingham, and the third 
by Stourbridge. They proceeded at the rate of about 
twelve miles a day, and received voluntary gifts of 
money, &c. on the road, as they passed along, decli- 
ning to ask alma ; theii- motto, as placarded on their 
vehicles, being — " Rather work than beg." To pre- 
vent their progress to the metropolis, police-officers 
were sent from the Home Department Office, who 
met two of the parties, one at St. Alban s, aud ano- 
ther near Maidenhead, and told the men that they 
had adopted wrong means to procure relief, and per- 
suaded them quietly to return. They were allowed 
the value of their coals, wliich were left to be distri- 
buted to the poor, aud sufficient means were given 
them to reach their homes. The conduct of these 
distressed men was most exemplary i they listeued 
with the greatest respect and attention to the advice 
of the Magistrates, and, after obtaining a certificate 
of their good behaviour, returned with the waggons 
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to their families and friends. A aimilar proceeding 
took place a few miles from Chester : the Magis- 
trates of that city met the third team, dissuaded 
the men from further persisting in their ill-advised 
undertaking, and gave them £20 for the coal, 
with which they were perfectly satisfied, and im- 
mediately returned to their own neighbourhood. 
The novelty of this affair created some sensation in 
London.* 

Of late years, the ancient relations, so long sub- 
sisting between the pitmen and their employers, have 
been sadly broken down by the opemtion of circum- 
stances over which, as to their origin, perhaps, neither 
pai'ty had raucli direct couti'oul. According to the 
old order of things, immemorial usages were tacitly 
allowed to have the force of law ; the men were regu- 
larly hu'ed, spent their money and their Uves, with 
little consideration of what the world was doing 
around them : sometimes they acted despotically j 
but their masters grew rich : and this harmony was 
only broken by occasional riots resulting from acci- 
dental causes. Tlie old proverb, setting forth the 
folly of " carrying coads to Newcastle," was duly 
reverenced ; and the practicability of carrying them 
Jrom various other places to London and elsewhere, 
appeared to excite but little attention. But when 
the spirit of mercantile speculation was once turned 
toward the collieries, and new sources of supply were 
opened up ; when competition arose in the market, 
and the consequent diminution of individual profits, 
induced the masters to aim at making better terms 
with the men, the latter sought to strengthen them- 
selves by Ihe dangerous bond of combination ; ac- 



• rill'i "Inpogtiiphj St»ff. 179. 
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cordingly uniona of ihe pitmen were formed,* and 
from that moment, a series of conSicts, too painful to 
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ner, in order lo oblun s more builttble recompence fnr and to regulaie the 
hours of labour.'' One clauie in Ihr Rules of tbU Union provided '■ tbat do 
meuiher abould earn more than foiir Bbllllnga and tlipence per daj, wbite 
einplojed andergrauad in iba oiiueB;" nor U an; one alloired lo work ai " a 
bower, in ahiflwork, abotc eight hours in every iitemj four bour»i'' nor, 
wben faired bj tbe day, ebuuld he labour underground above iwelve boura in 
the Iwanty four. 

On Ibe other baud, the coal ownerB o( Lhe above districts had also formed 
tbcmselvea into an Onion, and required, colleciiveij, a bond, which had for 
a long period preceding Lbs above date, been customarily dgned by tbe 
workmen at the lime of Iheir annual hiring iu tbe inoulb of March. Many 
of the claiuea of ihia bond, as well u the method of ilB pro tnul gallon, were 
held lo bo aeriout grievances by tbe pitman, ll was the custom, instead ef 
giving each man a, copy ot the document, to read it aloud in Ihe open air, 
^om some eminence, at the time and place of hiring, immediately after 
which, the parties were called upon to sign the Dontiacl — though In conse- 
quence of the Bounds of disapprobation frequently expressed by the nearer 
portion of lbs audience, on tbe trading of new and aopalalabte clauses, 
those at the ouistde sometimes could not hear at all. Instedd of this reading, 
Ibey wished to be furnished with copies of the bond a rortnigbl before the 



Their objecl 



] delsil 



} the 



f lying idle. 



roperly filled, it is slipulaled Chat 



b colliei 



g the( 









>e found dclicien 



uanlity,no payment is 
'times a hard case ; for 
a away from tbe board 
ibal quantity may acci. 
«s the price of getting 



be sent to bank, ucd If it shall 

made for hewing and filling ihe same. ITiis is son 

nninteu lion ally half-a peck diifectlve, or from nblcb 

dentally be scattered, in its paasage to the bank, li 

Ihe reroainder, 39 pecks, as, notwilhslanding the next carre might cantidn a 

peck over, it would not be allowed to go to make up the drSciency. 

It IB also provided by the bond, that in case any foul coal, splint, orslone, 
shall be found in any corf, to tbe amotiot of oue quart, or more, Ihe hewer 
ahall forfeit threepence per quart; and if the whole quantity abaJl exceed 
four quarts, the hewer is aiijudged guilty of a misdemeanor, and is subject 
to a penalty inflicted by law. Moreover, lor etery corf of good coala mixed 
with bollom coals, sent to bank, it is cuvenanied that the hewer furfeii one 
shilling for Biery such corf, and one abilling for every corf of round coala 
mixed with small cr.:alB, and spnt lo banl. ' To Ihii ri>golalioii the pitmen 



be dwelt upou, from beiugiu every way disastrous in 
tbeir consequences, ensued. 

As the masters in general no longer felt willing 
to give the usual bounty or hiring, the men declined 
to engage themselves, or indeed to work at all, ex- 
cept on their own terms ; and hence resulted what, 
in tlie language of the north, is called a " stick." 
But, as always happens in contests of this nature, 
there were on the other hand, some masters anxious 
to be served at all events, and in some instances, it 
may be, actuated by other motives — these were ready 
to hire the pitmen on high terms : again, there were 
not a few of the pitmen desirous of labouring for the 
maintenance of themselves and their families, for such 
wages as tliey could obtain, or might think suffi- 
cient, who were prevented by intimidations from so 

6irooglj object, " becanse," say Ihay, " under the iBrma foul coal, tho niMlor 
claaaea whatetcr parts of the strala he pleaaes." Tbus, if coal be uinled 
with red rust, in consequence of the damp air penetrating the pores to s 
certain deptb, it is considered of Inferior quality, and therefore called " fool 
coal :" there ie often considerable diScnlt; attendant on a complete separa- 
tion of it. When it is effected lo lite best of a man's knowledge, should be 
omit to mark tbe corf that contained tbe foul coal, or the mark be rubbed 
off, as Eom climes happens, it is set ouCas Unable. When there are Ik o or 
Ihree bands in a seam, besides the lop and bottom stone, it is eomelimes ei- 
tremelj difficult lo rid (be coal of every portion of it, especially with no other 
ligbt than tlie faint gleaming of a Davy lamp. As to the minure of amall 
and largo coals, the pitmen declaro it next to impossible t» send a corf lo 
bank wilhonl its Ijeing more or less so mixed. 

To Bhen- the dexterity »ilb nbich tbe colliers can put an extreme case, 
'* suppose," say ibey, " a man were to work twenty five fortnights in a year 
(en days eacb, and twelve corves each day, at 6s. 6d. per score, be would bew 
3O0O corvea, for which, on the separation ajalem, he wonld bave lo forfeit 
according to the rigour of the bond, 3000 abilllngs, or £160. As theamonnt 
of his earnings on the above calculation, would be only £46 ISs, he wonld 
consequently, at the end of the year, be indebted to bis master £101 5». be- 
sides the total loaa of his earnings.'''— ^ppsaf lo Coal Owner! and Viaieen, 
NeiBcaitle, 1826. The eilraraganL character of the foregoing hjpolbeaia 
need not be pointed out : the men, in fact, but seldom, on the whole, expose 
(bemielves to fines on these heads, unless there be gross negligence or the 
intenlion of wilful fraud. 



BENEFIT SOCIETIES. 

doing.* Thus it happened that in some of the little 

colonies above mentioned, ejectments of the tenants, 

• Whether the rales of remanerttlion at which the piemen «ei* eipecleil 

Utter in every inaiauce dealt fairly nith the mea, the nriler does Dot prnfosa 
la be GOmpelent to decide j the remarbs )□ the text bBve merelf reference b> 
disasters the eiisteiice and origin of which vera but too palpable. Neither 
Is il intended b; an; expression of diaapprobalioa tanards combinations for 
orermling a free trade in liiboar, to cast any imputations upon assodallons 
fonued for the niulual relief of their membera vbeD labouring under sick- 
nesa, accidents, or infirmitj; the foroior are essentially miscbieious, the 
latter can hardly become other ihanbeneSciaL The coal i.mierB thDmaelves 
have always been anxiuus to promote these Benefit Societies, and connected 
with the LainbloD Collieries, there is one numbnring about melve hnadred 
members. It was established by ihe Earl of Dnrbam, in January, 1833, for 
Ihe maintenance of i« members in old age, EicltneBB, lameness, or infirmity. 
It is Hupporled by lolimtary Bnbscriplioa ; and his Lordship contribuloa a 

memben. The first anniversary of Ibia aaaocialion was celebrated at Lamb- 
ton Castle, when the committee of management, Sft; in number, were hos- 
pitably entertained by Lord Durham, who after dinner, addressed Ihe persons 
present on the subject of combinations. " Sad experience (he aaid) must 
have shown you thai combinations effecied but one object— that of enabling 

whilst yon were starving, and, at the ssms timp, ruining the trade of the 
dislricl, which in many cases has b^en transferred to other parts of iha 
country. The laws of the land were violated, assaults and indecent outrages, 
nay even murders, were committed, and after perpetualing disturbance and 
Gonfasion far monlhi, and levying thousands of pounds from the industrious 
workmen, what was the result ) Did wages advance I No, the very reverse. 
Thousands of additional workmen were bionght from a distance, and there 
being many more hands than could bo eooployed, in the tialnral canrse of 
things, wages were still more lowered. I'be pretence for these unions baa 
been to raise wages ; the real efiecl had been, not (he advance of the rate of 
wages, but merely the support of those delegaios for a limited Lime in idle- 
ness and luxury. These men know, or ought to know, that the rate of wages 
depends on che price which is given by the public for the article worked. 
New. the price of coals is very low, so Brnch bo, thai tittle or no profit ia 
made by lbs coalowner. In many instances he aclaally loses, and pays the 
wages of his men out of his capital, not ont of bia profits. Be assured thai 
if prices rise, wages rise as a matter of course ; but that if prices fall wages 
must also fall, and tbal it is as impoa^ble for the master to pay bis men ad. 
Tanoed wages when pricea are low, as itwonld be for you to pay your butcher 
and grocer higher prices for meat and tea and SDgar whilst yonr wages are 
low. If any of these delegates tell you that the coalowner has been making 
great profits, out of which be could aSbrd yoa a higher rale of wages, he has 
grossly deceived you. In no trade is there less regular profit and more 
steady and permanent expense. In fact, capital invested in the coal trade 
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tuniing from the delightful marine village of Tyue- 
mouth to Newcastle, dimng tlieae disturbances, and 
seeing a crowd about a public-house, he enquired 
what was the matter, to receive for reply — " the 
police have shot a pitman !" This turned out to have 
been really the case, in a fray that had just ended. 
Another case, which created considerable interest at 
the time, not only in the neighbourhood of the col- 
lieries, but throughout the country, was the murder 
of Nicholas Fairless, Esq. a highly respectable and 
humane Magistrate of South Shields, by two pitmen 
of the names of Jobling and Armstrong. The last 
named culprit succeeded in getting out of the country j 
but Jobling was taken, tried, and executed at Dur- 
ham, and afterwards, pursuant to his sentence, hung 
in irons on a gibbet, in a mere called " Jarrow 
Slake," and within a few score yards of the spot 
where the fatal act had been committed. This gibbet 
was particularly obnoxious to the pitmen ; and vaiious 
rumours circulated to the effect, that it would never 
be allowed long to remain an object of hoiTor to so 
intrepid a body of men. A few weeks afterwards, 
the writer of this notice, and a fiiend with whom he 
was walking along the head of the Slake, were 
struck with the altered appearance of the gibbet, 
and on approaching it they ascertained from various 
parties, that during the preceding night, the tall post 
had been ascended, the end of the transverse piece 
sawed off, and the body carried, as was supposed, out 
to sea, and there sunk : no tidings either of it, or tlie 
persons concerned in the unpleasant and daring en- 
terprise, were ever received. 
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THE COAL TRADE, 



Fossil Coal Utile if at all knomi to the nations of 
Antiqiiily — Mentioned by Theophraslus — Sup- 
posed to have been used by the Aiwient Britons — 
Old Cinder Heaps — Coal mentioned by Saxon 
Authors— Extract from the " Balden Book"'— 
Charter to the Jnhabilants of Aewcastle to dig 
Coals — Sea Coal — Evidence of Early Modes of 
Working — Hostemen — Earliest Notice of Ex* 
portation of Coals — Charitable Donations of Coals 
— Formerly burned along with Wood — Etirly slates 
of the Coal Trade — Richmond Shilling — Com- 
plaints of the decrease and waste of Fire-wood — 
Historical Notice of the Introduction of Pit Coal 
into common use — Evelyn's Lamentation on the 
Decay of Forests — Coincidence in the Deposits of 
Coal and Ironstone — Difficulties encountered in 
substituting Pit Coal for Charcoal in making Iron 
— Notices of the Coal Trade on the Rivers Tyne, 
Wear, and Tees. 

J.T is hardly possible to contemplate the prodigious 
araotiut of manufacturing power and domestic con- 
renience dependent on the produce of our coal mines. 
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without wiahing to kuow sometliing of tlie introduc- 
tion of so invaluable a source of national wealth and 
comfort. It is, however, a singular circumstance, 
that we are met on the very threshold of the enquiry 
with two unwelcome facts— first, that there is almost 
as much obscurity as brevity in the notices on this 
subject which occur in our elder writers ; and — 
second, that the use of pit-coal,* in a large way, 
appears to have no claims to very high antiquity, 
either in this or any other country. 

Authors appear to be agreed that, the earliest 
express mention of fossil coals, used as a fuel by 
artificers, occurs about two thousand years ago, in 
the writings of Tlieophraatus, the scholar of Aristotle, 
who, in his Book on Stones, gives the subsequent 
very particular description of them ; — " Those fossil 
substances, that are called coals, and are broken for 
use, are earthy ; they tindle, however, and burn like 
wood coals. These are found in Liguria, where there 
is also amber, and in Elis, in the way to Olympias 
over the mountains : they are used by the smiths."f 

■ Perhaps it may not be useless la remark Ihat Ihe wnrd coal, or la it wu 
formerly more commonly nrilien cole, did nol onelnallj signir; fosEil fuel, 
with nbicli meamnj;, bonever, it is iiov genersUy IdentiQed, but wood or 
other mailers nsed for fires. In tbis sense (be term occurs repeated!; in lbs 
Englisb Bible : sad I'bumas Brition, Iba naled musical " small cual mui,'' 
was eo called, not because be eold broken pit real, but little bundle! ofcbop- 
ped wood or slicks, used for kindling Hrrs in London. Coal, is represented 
ID several of tbe liinguagea of Noritaern Europe by voids similar in sound, 
u col. Ssion; kol,GeimiLa; ioJe, Dulcb; iul, Dauisb, &c. 

i Hill's Tbeopbraaina, p. 62. On ililc passage, ibe Iranalaior has the fol- 
lowing remarks : — " Tbe Bubstance here described, whsieier mistakes tiers 
may liave been among autbots since about it, appears to me to be evidently 
no other than tbe common pit-coal ; and I bate made it appear as clearlj so 
in the translation, only by having properly rendered the nord at^paiti;, 
the carelessly mi sunders landing of which word alone, baa beeu the occaiioA 
of all the erroneous gupsees about the substance here described. The an- 
thors of these seem ail to bats understood the word a>9pa£, as signifjing 
fossil or pit coal; and, tbererore, as the author compares the burning at Ibis 
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Sicculus Flaccus says, tliat coals, amoug other thiugs, 
were used for landmarks ; and St. Augustine describes 
them as applied to that purpose on account of their 
imperishable nature — a singular assertion, truly : 
" they who pitch them," says he, " are wont to throw 
■them underneath, to convince any litigious person, 
who should affirm, though ever so long after, that no 
land mark was there."* 

Whether or not the aborigines of this island had 
any knowledge of the coal so abundantly discovered 
in later times, is a question that has been repeatedly 
discussed. Whitaker, in his History of Manchester, 
is of opinion that the primoeval Britons nsed coal. 
He argues first from the probability of their disco- 
vering It : " Onr currents," says he, " frequently 
bring down fragments of coal from tiie mountains, 
the extremities [of the strata] rising into daylight, 
and being washed away by the rains and rivulets, — 
the Britons would soon mark tlie shining stones in 
the channels, and by the aid of accident, or the force 
of reflection, find out the utility of them. But we 
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pit coal, the aubatance here deacribed by the author, neTei nae the 

^orda a»3pa| or carbo alone, bat always carbo fossilis, and X.9av9pB|. 

^e Bimllar use nf this bitumen got il the name of coal, bm alwaya wiih aa 

ition that diaiinguiahed it from what was more commonly and properly 

lallBd, Ihal eipresaed ila not being of vEgatablB but foagil oiigin." 

Lib. d Civ. Dei. 21, c. 4. 

X 2 
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can advance still nearer to a certainty : several pieces 
of coal were discovered a few years ago in the sand 
under the Roman way to Ribchester," Stc. " That 
the Britons," he proceeds, " were acquainted with 
this fuel, is evident from its appellation amongst ns 
at present, which is not Saxon, but British, and sub- 
eists among the Irish in their Gael, and among the 
Cornish in their Kolon to tbis day." In addition to 
this, we are further told by Pennant, that a flint ase, 
the instrument of the Aborigines of our Island, was 
disco^'ered stuck in certain veins of coal, exposed to 
day in Craig y Larc, in Monmouthshire, and in such 
a situation as to render it very accessible to the un- 
experienced natives, who in early times were inca- 
pable of pursuing the seam to any great depth.* 
These statements are respectively unsatisfactory, 
when opposed to the mere presumption that had so 
early a discovery ol the accessibility and use of coal 
really taken place, they would not again have been 
lost sight of, or at best so little regarded. 

It is said there are no beds of coal in the compass 
of Italy ; yet tbe strongest argument in favour of the 
opinion of those,-]- who thiuk that tbe Romans while 
in Britain, were ignorant of it, is, that there is no 
name for it in their language, the genuine and deter- 
minate sense of carho being cliarcoal. Cassar, al- 
though he mentions the existence of metals, is silent 
concerning coal, in Lis description of our Island. 
That these shrewd people afterwards discovered and 
used coal can scarcely be doubted. " The Romans," 
says Whitaker, with great confidence, " appear ac- 
tually using coal in Britain. In tbe West Riding of 
Yorkshire, and neighbourhood of North Brierly, are 

• Pennant's Tour in Wales, p. IT. f Brand's N'eircaiUe, rol. ii, p. 349. 
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many beds of cinders, Leaped up in the fields, in one 
of which a number of Roman coins was found some 
years ago," Similar indications have been met with 
elsewhere, Horsely, in the Britannia Romana, 
speaking of some inscriptions found at Benwe]], a 
village near Newcastle-upon-Tyne, and the Conder- 
cum of the Romans, remarks, "that there was a 
coalry not far from that place, which is judged by 
those who are best skilled in such affairs, to have 
been wrought by the Romans,"* It is also the 
opinion of Wallis,t that " the Romans were as well 
acquainted with our pit-coal, as with our ores and 
metals : in digging up some of the foundations of 
their walled city Magna, or Caervorran, 1763, coal 
cinders, some very large, were turned up, which 
glowed in the fire like other cinders, and were not to 
be known from tliem wlien taken out," 

Toward the middle of the ninth century we find 
ourselves on less doubtful ground. Wliitaker, in his 
History of Manchester, mentions a grant of some 
lands made by the Abbey of Peterborough, dated a,d, 
853, which proves, as it should seem, that this fuel 
was known, and in use amongst us, while the Saxons 
were masters of Britain. By this grant, certain 
ttoons and payments in kind were reserved to the 
Monastery, as one night's entertainment. Ten ves- 
sels of Welsh, and two of common ale ; sixty cart- 
loads of wood, and twelve of fossil, or pit-coal : the 
words in the original are t^F^'t; iro^on xjiaevran, 
translated by Bishop Gibson, " tluodecem plaustra car- 
bonuni fossilium."J No mention of this fossil occurs 
under the Danish usurpation ; that people, indeed, as 

• Bril. Rom. p. 209. 
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Brand justly remaris, were too mucli perplexed, 
during their stay in this country, by civil commotions, 
to have had leisure to attend to any thing but what was 
obvious, and to be purchased with little trouble. So 
that wood would naturally be the chief article of fuel, 
while immense forests and thickets presented them- 
selves to yield an abundant supply. It may be 
mentioned, that in the " Bolden Book," — a sort of 
Doomsday Record of tlie County of Durham — com- 
posed before a.d. 1195, we find that among the al- 
lowances to Uie tenants in villenage at Bishop Wear- 
mouth, " the smith has twelve acres for the iron-work 
of the carts, and finds his own coal — carbonem."* 
For a few reigns after the Norman Conquest, during 
which time, our unhappy country was perpetnally, as 
it were, under fire and sword, the same silence, which 
must be attributed to the same causes, prevailed con- 
cerning fossil coal. 

December 1st, 1239, King Henry the Third ia 
said'l' to liave granted a charter to the townsmen of 
Newcastle-upon-Tyne, for liberty to dig coals and 
stones — perhaps grind-stones — in tlie vicinity of that 
place.J Tliis licence, wbich-issned on the supplica- 
tion of the parlies interested, is the earliest direct 
notice of the actual working for coals extant : for, in 
the Leges Burgorum of Scotland, which were enacted 
about the year 1140, although a particular privilege 
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HISTORICAL NOTICES. 
,08 granted to those who bring fuel into borougha — 
Tvood, turf, and peat are expressly mentioned — 
there is no account of coal : theae laws were made at 
Newcastle-upon-Tyne.* The strongest and most 
unequivocal proof, however, that this species of fuel 
was in use amongst us during the reign of Henry 
the Third, is to he found in an inquisition preserved 
among the additions to Mattliew Paris'a History, of 
the date of 1245. Here we find it called carbomaris 
— sea coal — an appellation retained through suc- 
ceeding centuriesf — nith express mention of making 
pits to win it, and of the wages of the colliers that 
f. wrought in them. We have an incidental mention 
if "coal," in reference to its use in the southern 
5Kirt of England, during the reign of Edward the 
Second ; for, in an account book of the servants of 
ithe Archbishop of Canterbury, who resided alternately 
at Lambeth and Croyden, occurs this entry, "thirty 
■cart loads of coal from Burstone to Croyden."J In 
the year 12S1, according to an authority quoted by 
Brand, there had been so rapid an increase of the 

• Leg. Burg, e 88, qaolea in Araol's Rial. Edinburgh, 
+ The lerm in ihe leil, alihoiigh it bis been so long in use, appean gene- 
lallj m have hod no other meaning IbBn as signifjing sea boraa cobIh, in 

>p. 19, has Ihe follDning passage: " The lajnea of the as c( 
^ npoa clines o! tbe se, as round about Coquet Island, sad o: 
ihef, Ks Bome »i1), be properlj called ae colesj but ibej bi 
he oaXtt, that are digged In the Inner p«rt of llw lande." 
\ ABBuming, that fossil coal Is meant bj the tenn nsed Id the above entr;, 
m agree nith a iriiter in tbe Alhenffium nbo obsenes that tbe rererenca la 
IS Crojdon was almosi surrounded with wood, and as coal, noepting 
n, and a few other towns, was scarcBly eter used : ii bacomea Lhere- 
Jbrs probable that this fuel was for tbe Archbishop's awn use in bis prifaui 
•ehamber, as such rooms, about the period in question, began lo hate tbe con- 
enclosed Sre places. Tbese Ihirt; luads of coal 
1 , a high price, nheo it is remembered, that 
Arages of a maaler- carpenter were but 4d per ijwm, and wood iniglil be 
le trouble nf carting it. 
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coal trade at Newcastle, that, had not that town been 
granted before by Kiug John at a fee-farm of one 
hundred pounds per annum, payable to the Crown, 
that sura would probably have at least been doubled 
to the then burgesses. From this early peiiod, the 
History of the Coal Trade becomes almost identical 
with that of the flouiisbing town from which supplies 
of coal have ever since continued to be so abuudantly 
drawn. 

Of the methods adopted for working the coal in 
those early times we have no information: the first 
attempts would doubtless be on the exposed basset 
edges of the strata. Mr. Mammet states that evi- 
dences of early operations have been discovered near 
Ashby : — " In Measham, where the bed was not 
more than forty or fifty feet from the surface, indica- 
tions of ancient workings were found, in stone ham- 
mer heads, and large wedges of flint with hazel 
withes rouud them; also wheels of solid wood about 
eighteen inches in diameter." This statement, if 
correct, would lead ua back to a very early period 
indeed. It is probable that delving in some shape 
would lead to making vertical shafts, as the latter led 
to horizontal excavation. A " coal mine" is men- 
tioned in the ordination of the Vicarage of Merring- 
tou, in the county of Durham, in 1343 j and in 1354 
there is extant a notice of the " sinking of pita" at 
Ferrybill, in the same county.* 

Brand, in his interesting History of Newcastle- 
upon-Tyne, has detailed in a chapter on the " So- 
ciety of Hostmen," Ostemen, or fitters,-|- the parti- 

• Surteea, iii.3!IG. 

f This term ia at preaent used of ihose who " fit" or load coals on txuid 
Ihs veasela in Ihe tlver — a anrt of rartnra belween the aBDera i 
ol the commodilT. It is obsuiTahle, tay» Braud, that the li 
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culaxB of most of the legislative and municipal regu- 
lations of the coal trade up to 1 789, the time when 
he wrote. Such extracts therefrom, as well as such 
other notices connected therewith, as may be most 
likely to interest the general reader, shall be given. 
"We have no distinct notice of the earliest shipment 
of coal for London, though, as we shall afterwards 
find, the use thereof in the Metropolis, was prohibited 
in 1306, by Royal proclamation ! Nevertheless, 
within about twenty years afterwards, it appears to 
have been used in the Royal Palace ; as in the " Pe- 
titiones in Parliamento," a.d. 1321 — 13^2, a claim 
is made for ten shilllings, on account of fuel of that 
sort which bad been ordered by tlie Clerk of the 
Palace, and burnt at the King's Coronation, but 
neglected to be paid for. a d, 1325, a vessel, the 
property of one Thomas Rente, of Pontoise, a town 
in the antient dominions of the Kings of England, in 
France, is mentioned as trading to Newcastle-upon- 
Tyne with corn, and returning with a freight of sea 
coals. 

In the year 1327, the measure of sea-coal having 
become an object of consideration, we may infer 
that this fuel was regarded as an important article 
in the commerce of tliat time :* in the next century 

tsmity, is oClea in the printed JaurnHls ol the House of CammoTis, mla- 
Rpelled " fillers." The more ancient deslgnalioQ o! Hos/emeTi, long banie b; 
eiy, is of uncertaiti etjmologjr ; Bome have derived it fiora tlie T.atln 
ni,i. 0. eaaimBa, either from their trudiDg lo the eastern parts of 
Snnipe, or from tbuir intercourse nilh men from the coa^t of GermoDj ia 
quarter. It appears from the earliest entries in the bouke of this So. 
del;, that the stranger arriving al tbe pore uf Tjdb to bn; coals, it esUed 

Tbs Monks dabbled io mining ipeculaliona i hence ire meet with the 

i" oojle" in Abbpy IcaaeB. Tjuemouth Priorjhad acollieryat Eliwlok, 

*hi(ihin 1330, was let at the yearly rent of Ave pounds; in 1530, ii was Irt 

illr twenty pounda a year, on condition that not more than twenty Dhaldreni 



314 THE COAL TKADE. 

the still growing coHsequence of tlie trade is indicated 
by the terras of an Act of Parliament, in which it is 
set forth, " that wherea,s there ia a custom payable 
to the King of two-pence per chaldron on all coals 
sold to persons not franchised in the port of New- 
castle, and whereas the keels which cai'ry the coals 
from the land to the ships in that port, onght to be 
of the just portage of twenty chaldron, according to 
which burden the custom aforesaid is paid ; yet many 
are now making their keels to hold twenty-two, or 
twenty-three chaldrons, tlie King is thereby de- 
frauded of his due : "Wherefore it is now — [May 2, 
1421] — enacted, that all keels be measured by Com- 
missioners to be appointed by the King, and to be 
marked of what portage they be, under pain of for- 
feiting all the said keels which shall be found not 
marked." 

j^neas Silvius, who afterwards assumed the purple 
under the name of Pius the Second, visited this 
island about the middle of the 15th centTiry. He 
relates, seemingly with some surprise,* that he saw 
in Scotland poor people in rags begging at the 
Churches, and receiving for alms, pieces of stone, 
with which they went away contented. " This 
species of stone," says he, " whether with sulphur, or 
whatever inflammable substance it may be impreg- 
nated, they burn in place of wood, of which their 
country is destitute." Doles of this, and other kinds 

■hould be drawn in u, day ; and eight years after, at fiftj pouuds a jtar, 
irlthaot any rcatriclion as to quB.ntlly to be extracted. [Brand, ii.23S, 364.] 
In Richard the Second'E lime, N'ewcaslle coals were sold at Wbitbj kI 3a. 4d. 
per ohaldron : [Charlton's Whlliby, p. 260]— and, in the time of Hanrj the 
Eighth, their pries was " tweltepence" a ehaldroa in Newcaetls i in London 
" aboul four shillings;" atid " in Oance ihej sold far thlnpea qoUm p«( 
ohaldron." 
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ijof fnel, are slill annuallj distributed iu various parts 
of this country iu tlie wiuter season : nor is this by 
i*ffl)y meana one of tbe least acceptable forms under 
■which charity presents her gifts to the poor.* 

In tlie celebrated " Household Book" of the fifth 
•Earl of Northumberland, of tbe date of 1512, a re- 
-cord, as Brand justly remarks, of singular curiosity, 
equally throwing light on our ancient manners, and 
■reflecting lustre on the great family whose extensive 
I'plan of domestic economy it so minutely displays, 
' mention occurs of this description of fuel, which it 
ficems they had not yet leanit to use by itself, for the 
-following extraordinary reason, " bicause," observes 
I this authority, " colys will not byme without wodd." 
Eighty chaldrons of sea coal, at 4s. 2d. and 5s. the 
I chaldron were allowed in tlie year ; and also sixty- 
four loads of great wood, to make the coals bum. 
This last circumstance seems to prove, says Brand, 
that the coal owuershad not yet discovered, or found 
means to win the deep strata, of tliia fossil, or what is 
styled in the language of the trade " the main coal." 
• Some notices of the trade to foreign countries, at an 
early period, will be found in a subsequent chapter. 
, It may, however, be remarked that towards the end 
of the prosperous reign of Queen Elizabeth, the coal 
trade flourished greatly, and continued to be regarded 
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as an iraportaut source not only of local but of go- 
vernment revenue by succeeding monarchs. The 
arbitraiy taxes imposed on this trade, and the shame- 
ful monopolies authorised by royal cupidity, contri- 
buted materially, as is 'believed, to induce the downfal 
of Charles I. After the Scottish annies look New- 
castle, the House of Commons began to direct the 
coal trade, and goveni the town ; by which step, they 
were enabled to send for the use of the poor of Lon- 
don large supplies of coals, which had " risen to the 
price of four pounds per chaldron." Notwithstanding 
this seasonable interference of the ruling powere, fuel 
was so excessively dear in the Metropolis in 1648, 
that many poor people were starved to death — a 
calamity which was charged upon the Governor of 
Newcastle, for the severe imposition of four shillings 
per chaldron upon coals. 

At a shortly subsequent period, the prospect of ex- 
traordinary gain led various adventurers to speculate 
in working the mines in the Northern counties. An 
eye witness thus describes tlie state of things : — 
" Many thousand people are employed in this trade 
of coales : many live by working of them in the pits ; 
many live by conveying tliem in waggons and wains 
to the river Tine : many men are employed in con- 
veying the coals in keels from the stathes aboai'd the 
ships : one coal merchant employed five hundred or 
a thousand in his work of coals : yet for all his labour, 
care, and cost, can scaixe live of his trade : nay many 
of them hath consumed and spent great estates, and 
dyed beggars. I can remember one of many that 
raysed Ids estate by coale trade : many I remember, 
that hath wasted great estates. Some south country 
gentlemen have, upon great hope of benefit, come 
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into this country to liazard their monies in coale pits. 
Master Beaumont, a gentleman of great ingenuity, 
and rare parts, adventured into our mines with hig 
thirty thousand pounds ; who brought with him many 
rare engines, nut known then in these parts — as the 
art to hore with iron rods, to try the deepnesse and 
tliicknesse of the coale, rare engines to draw water 
out of tlie pits, waggons with one liorse, to carry 
down coales from the pits, to the slathes, to the liver, 
&c. Within few years lie consumed all his money, 
and rode home upon his light horse."* 

Dutieg were laid upon sea "borne coal, to assist in 
building St. Paul's church, and fifty parish churches 
in London, after the great fire in that city ; and in 
1677, Charles the Second granted to his natural son, 
Charles Lenox, Duke of Richmond, and his heirs, 
a duty of one shilling a chaldron on coals, which 
continued in the family till it was purchased by Go- 
vernment. This impost, so troublesome to the Tyne 
coal-merchants, and long known as the " Richmond 
Bhilling," produced, soon after it came into the hands 
of Government, £35,000 a-year.f 

lu 1699, Newcastle had two-thirds of the coal 
trade, and 300,000 chaldrons, in all, went annually 
to London. The oversea trade employed 900,000 
tons of shipping. Coals about that time sold in 
London for eighteen sliillings a chaldron, out of 
which five shilings were paid to the king, one shil- 
ling and sixpence to St. Paul's, and one and sixpence 

■ Grejr'B Cborographla, p. 34. 

f It nae purchiiB!<d or the Duke of Ricbmond by Govemmcnl in 1799, 
tor the sam of £400,000; since which lime, ihe whole amaunt, allowing 5 
per ceot. per (tnnum Intereat, has been more Ihan redeemed by (he iDcDmo, 
an oierplas of £341,900 hating Hccraed U> Ibe purchaaerB. It waa relln- 
qniahed b; Qavemmeiit, March I, 1831. 



318 



THE COAL TRADE. 



metage. It was then, also stated to the House of 
Commons that six-hundred ships, one with another 
of the burden of eighty Newcastle chaldrons, with 
4,500 men, were requisite for carrying on tliis ti-ade, 
There were also theo employed on the Tyne, four 
hundred keels, and from fifteen to sixteen thousand 
keelmen.* 

The subsequent extracts from Harrison's Descrip- 
tion of England, prefixed to HoUingshead's Chro- 
nicle, edited in the year 1577, contain some very 
curious and interesting notices concerning the coal 
trade ; and though they have frequently been wholly 
or in part cited by ^vriters describing the changes of 
manners in this country, they ai*e too pertinent to 
our subject to be omitted in this place. " Of cole- 
mines we have such plenty in the north and western 
parts of our island, as may suffice for all the realme 
of Englande. And soe must they doe hereafter in- 
deede, if wood be not better cherished then it is at 
this present : and to say the truth, notwithstanding 
that very many of them are carryed into other coun- 
tryes of the maine, yet theyr greatest trade beginneth 
to growe from the forge into the kitchen and halle, 
as may appear already in most cities and townes that 
lye about the cost, wliere they have little other fewel, 
except it be turfe and hassocks. I marvayle not a 
little that there is no trade of these into Sussex and 
Southamptonshire, for want whereof the smiths do 
work their yron with charre- coal. I think that farre 
carriage be the only cause, which is but a slender 
excuse to inforce us to carry them unto the mayne 
from hence. 

" I might," continues our authority, " here take 
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lion to speak of the great sales yerly made of 
firood, whereby iufinite deale lialb been destroyed 
iiin these few yeres,* but I give over to deale in 
lis bebalfe ; howbeit, tliia I dare affirm, that if woodes 
doe goe so fast to decay in the next hundred years of 
,ce, as they have done and are like to do in this 
(sometymes for increase of sbopewalkes, and some 
■ftiayntaynaunce of prodigalitie and pompe, for I liave 
kuowne a gentleman that hath borne tliree-score at 
ODce in one paire of galigascoas, to shew his strength 
and bravery, 1 it is to be feared thai brome, turfe, gal, 
heth, brakes, whinnes, ling, dies, hassocks, flaggs, 
straw, sedge, reede, rush, and sea-cole, will be good 
marchandise, even in the citie of London, whereunto 
some of them alreadie have gotten readie passage, 
and taken up their innes in the greatest merchant's 
parlere." 

This quaint writer goes on to contrast the manners 
of former times with those of his own ; " Now we 
have many chimnyes, and yet our tenderlings com- 
plaine of rewmes, catarres, and poses ; then had we 
none but reredoses, and our heads did never ake. 
For as the smoke in those days was supposed to be a 
sufficient harduing for the timber of the house, so it 
was reputed a far better medicine to keep the good 
man and his family from the quacke or pose, wliere- 
with, as then very few were acquainted." Our histo- 
rian proceeds : There are old men yet dwelling in 
the village where I remain, which have noted the 

* Tbis vaBt^rulDesa of limber wet u topic of lamenlalii 
Old George Wilber, in tlie motlo undei one o( bia cut 
(pabliBbed I63J,) lelU us nitb nb«t feelrngB be bebeld 

■' Tbe hsToc and [be Spojle, 

Whicb, ev'n wilbin tbe comjiBsa aC m; dujes, 

Id mads Ihrough pveij qua.rler of Ibis lie, 

In woods ■Dd giovee, wbicb mre ibli klDgdeni'i prei«." 




I THE COAL TRADE. 

multitude of cliimiiies lately erected, whereas in 
their yoong dayes, there ivas not above two or three, 
if so many, in most uplaudish townes of the realme, 
(the religious houses and mannour places of their 
lordes always excepted, and peradventure some great 
personages,) but each one made his fire against a 
reredosse in the halle where he dined and dressed his 
meate" — he then, with something like hittemess, adds 
" when our houses were buylded of willowe then we 
had oken men, but nowe tliat our houses are come to 
he made of oke, our men are not only become willow, 
but a great many altogether of straw, which is a sore 
alteration." 

About fifty years afterwards, the apprehensions of 
Harrison relative to the decay of wood fuel, appear to 
have been realized : the grown timber liad not only 
been generally wasted, but there had been an un- 
thrifty neglect in not planting fresh trees. This want 
of wood, however, not only brought pit-coal into more 
common use for domestic household purposes, but 
likewise, in a manner compelled the adoption of it 
for other more important uses, as mentioned by one 
of our annalists. " Such," saysStowe,* " hath bene 
tlie plenty of wood in Cnglaud for all uses, that within 
man's memory it was lield impossible to have any 
want of wood ; but contrary to former imaginations, 
such hath been the great expense of timber for navi- 
gation ; with infinite increase of building of houses, 
with the great expence of wood to make household 
furniture, casks, and other vessels not to be numbered, 
and of carts, waggons, and coaches ; besides the es- 
ti-eame wast of wood in making iron, burning of brick 
and tile ; that whereas in the year of our Lord God 

• Stowe'a AddsIb bj Hamei. Land. 1633, folio, p. 1035. 
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1300, KiDg Edward I. by proclamatioii prohibited 
the burneiDg of sea-coale iu London and the suburbs, 
to avoid tlie sulferous smoke and savour of the firing, 
and in the same proclamation commanded all persons 
to make their fires of wood j wliich was performed by 
all (Smiths only excepted) ; yet at this present, 
through the great consuming of wood as aforesaid, 
and tbe neglect of planting of M'ooda, there is so great 
scarcity of wood throughoute the whole kingdom, 
that not only the city of London, all haven townea, 
and in very many parts within the land, the in- 
habitants in general are constrained to make their 
fiers of sea-coale or pit-coale, even in the chambers 
of honourable personages j and through necessitie, 
.which is the mother of all arts, tliey have of very late 
■years devised the making of iron, the making of all 
Borts of glass and burning of hricke with sea coal or 
pit coal, — Witliin thirty years last, the nice dames of 
Xioudou would not come into any house or roome 
-where sea coales were burned,* nor wilUingly eat of 

• A Bimil&r prrjudica prevails at Lhia day io aoine parls of Frnnc;. Mr. 
iSl. Jabn, In bin " Jouinnl of a ReEidence in NDimand)'," mpntiniis tbat Dr. 
iBenDBtt, Ihe ProlCBiaal Clergyman, lold bim " Ihal he bad racsived ordsri 
(o quit bis bouse, becaase he bitrned coal ; and atiolher English gt^nlleman al 
Caen, whobsd invited a large parlj, finding hia drawing room very thin, and 
onqniring the reason, Tound ibe Freucb bad etaid awaj becauK U VJia under- 
mlaad ht burned coal. Wbat rendere the preference fur wood fires mora 
utonlBhlng ie, that besides giving ranch legs beat than cnal, they ore far 
iSBore espensive.'' UnpleasaQl as the fuma arising 






t often be lillla 



libers, onai^cDDDl of tbe pjroligncoue sold evolied: some 
Ullels, however, are perfectly free froni Goch objection, nhile olhen are even 
lOdjHiiiis. An elegant and acute observer haj menlioned (bat tbe wood of tbe 
uh, vhen btimed in a greeti stale, will eniil a fragrance like that which pro- 
ceeds from the violet or mezerion, and that ibis odour willdiStibB in particulikr 
'Mates of the air to a cotislderable distaace, b property believed not to be ob- 
Wrrable in any other British wood : it is in the country only that ve can ba 
WDslble of this— and it is particularly to be perceived iu passing through a 
Tillage wbeti Ibe cottagers are lighting their fires, or by Ibe farm hoase, vfasn 




THB COAL TRADE. 

the meat that ivas either sod or roasted with sea-coal 
fire." 

The foregoing extract indicates, with striking cor- 
rectness, liow great a revolution was at that time 
taking place in the application of fuel, not only with 
reference to the arts, but also for domestic purposes ; 
the abandonment of wood, as an article of firing to 
which the people had been immemorially accustomed,* 
was an afi'air not of choice but of stera necessity : 
indeed it is amusing to perceive with what bitterness 
some of the writers of the earlier part of the seven- 
teenth century, inveigh, not only agdnst the increase 
of those avocations which led to the large consump- 
tion of wood, but more especially against the intro- 
duction of that very coal, but for the timely and ex- 
haustless supply of which, it is not easy to conceive 
of the state in which manufacturers as well as house- 
keepers must have been placed. About the period 
here alluded to, the British iron-trade, which has 
subsequently assumed an importance commensurate 
with the superiority of our national skill, and the 
extent of the mineral resources of the island, was 
beginning to be pursued by men fairly awake to ita 
advantages. To meet this growing spirit for the 

Oiii voDd, freah cloven, or newly lopped off, is burning ; as the wood dries 
Ibia sweet smell is In a great oieasute exhaled with Ihe moisture, for in Ibis 
state we are not sensible of any odoor arising from it different froni olher 

• Refnse and rotten limber, or small gnarled trees of QO value for the tv- 
psnter, still constitute tbe greater pari of Ibe ordiosr; filing in many districU 
of this connir;: indeed, ever; tract of noodUnd yielUa iva deaoriptioai of 
file], namely, Con^ uidoi/, or that which is Isid in ataclis during tbs folliag 
leaeou for [bo purposes cif the cbarcoal burner, and CDnsisiiDg mostly orsnah 
boagh-lopplngs and other waste, as caonot be turned to belter acconnt; and 
Brnih-iCBod, whicb, comprising rainmel or spray, briers, and other mMlen 
coUeoled in brushing the groond, is bound with wltbes into kids or bandlas, 
and sold to the bakers and others. 
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LOCALITIES OF COAL AND IRONSTONE. 3S3 

I'Amelting of the native ores, at a time when wood 
cliarred oi" green was deemed indispensible, an enor- 
inons sacrifice of our forest timber was required : so 
much 80, indeed, that Evelyn, one of the most amia- 
ble of writers, complains most severely that such 
should be the case, in his " Sylva," an interesting 
and delightful work ou Forest Trees ; he remarks 
that, " Nature has thought fit to produce this wasting 
ore (of iron) more plentifully in woodlands than any 
Other ground, and, to enrich our forests to theii" own 
destruction ;" to which he elsewhere adds his " dirtB, 
a deep execration of iron mills, and almost of iron- 
masters too." Mr, Hunter, after quoting the fore- 
going seuteuce,* exclaims, " How would he have 
rejoiced to have ivitnessed the day when the coke of 
pit-coal became substituted for the charcoal in this 
consuming process !" 

It is a remarkable fact that the coincidences of 
locality which Evelyn has so feelingly deplored as 
existing between our forests and the great deposi- 
tories of iron-ore should, in reality and to an immense 
extent, hold good when applied to the geological re- 
lations of the latter substance to pit-coal. This cir- 
cumstance, although well known to the practical iron- 
workers in this country, appears to have excited less 
attention among scientific men in Great Britain than 
in France, wliere the enquiries of Descostils into the 
nature of the argillaceous ores cf iron, led him to lake 
a just view of this mineral phenomena in its most im- 
portant bearings. AltJiough the specimens of iron 
ore examined by this ingenious chemist, had been 
collected from very different localities in France and 
%l8o from England, they all agreed in one respect. 
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that ihej liad been foitcd iu districts abounding with 
coal. And the whole of his researches led to the 
conclusion that there subsisted a very intimate geo- 
logical connection between coal and the argillaceous 
carbonate of iron ; a connection so close, that the 
miner might almost with certainty regard the pre- 
sence of the one mineral as a proof of the vicinity of 
the other. " But it is difficult," says Dr. Colquhoun,* 
"to overcome the force ofa rooted prejudice: although 
the memoir of Descostils must at once have canied 
conviction to the minds of men of science, that the 
most useful ironstone was co-existent with the beds of 
coal in the vaiious coal-districts of France, yet the 
nation at large, for a long period, refused to believe 
that they possessed such a treasure within themselves, 
and obstinately persisted in regarding the island of 
Britain as the envied and exclusive depository of 
that ore." 

How largely the theory indicated in the preceding 
paragraph receives confirmation from the working of 
British mines, will appear if we only ad\ert to the 
vast iron foundries in the counties of Stafford, Salop, 
York, and Derby, as well as to those in several dk- 
tricts of Scotland, and especially in South Walea, 
where the iron works of Monmouth and Glamorgan 
arc the largest in tlie world. 

It was the general introduction of charred pit-coal, 
or coke,t during the last century, and which was 
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SMELTING IRON WITH COAL. 3?5 

obtainable under such favourable circumstances in 
almost immediate connection with the iron ore, that 
not only arrested the destruction of our forests, but 
laid anew the foundation of our preseut exteusii'e 
manufactures of native iron ; these, we find, were in 
a flourishing condition in the reigu of James I. ; but 
from that time the increase of inhabitants and of cul- 
tiration, and the subsequent decrease of wood, caused 
thia business to decline so greatly as to be nearly lost, 
Hntil the substitution of mineral coal, and the con- 
struction of larger furuaces. restored to our country 
this imporlant trade. 

The earliest unequivocal indications of success 
were in the operations of a person of the name of 
Dudley, a noted projector, who lived during the civil 
wars. It was not, however, until a much later 
period, and after numerous experiments by different 
individuals with very partial success, and often at a 
niinous expense, that the use of pit-coal was fairly 
recognised. The cclehrattd works of Colebrook 
Dale, in Shropshire, were established about 1740, 
and after some difficulties haJ been overcome, they 
were attended with complete success.* The work- 
ing of these furnaces led to the establishment of 
others in various places, for smelting iron with 
charred pit-coal, or coke : for a while, the failure of 
managing any concern was attributed to some pecu- 
liarity in the Shropshire coal ; but as the methods of 
preparing and using the fossil fuel became better 
understood, establishments rapidly sprung up in 

Uioe, &.O. Kith thu fuel uf puat aiid tur/, reduced lo & coal, wilhaal tbe ale 
of lea coal, pil coal, or nood.'' 

• Id the PbtlotaphicBl Traasacuong for 1747, Ibeni la aa aL-oouDt by Ibe 
KsT, Hr. Muoa, of whal he i&v and lieard at Colobrmik Dale, rrUhre ti> 
Mcpcrimsula Ihen and there goiag on. 
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district where coal and iroustoiie 
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almost every 

abounded ; and thus were laid the foandatioua of that 

immense and lucrative trade in the smelting, casting, 

and working of iron, which in this country gives 

employment to so large a portion of the industrious 

population. 

As might be expected from what has been stated, 
" the history of our iron trade dm-ing what may be 
considered the era of transition from the use of char- 
coal to pit-coke, abounds with disastrous notices of 
the men who embarked on that sea of adventure, the 
confessedly hidden liches of which appeared perpe- 
tually to tantalise one and another with the hopes of 
discovering, under the form of charred pit-coal, a 
product more precious than the philosopher's stone ; 
unless, indeed, we could imagine that, under so spe- 
cious an appellation, the Rosycrusian experimenters 
really meant nothing more than ' melallum martis,' 
the iron and steel of modern times." " The names 
of Dudley, Ravenson, Sturtevant, Wildmau, and 
others, stand on record, soon after the interregnum, 
as speculators in the wide field of coke-iron working ; 
and the number of patents which they obtained, the 
money they spent, and the mortification or ruin they 
severally experienced, collectively tend to prove that 
we are much indebted to them for having cleared iLe 
ground to such an extent."* 

Various causes have at different times tended to 
influence the coal trade since the use of the commo- 
dity became general ; but notwithstanding the com- 
petition of the places afterwards mentioned, as well 
as that of numerous inland collieries, the increase of 
the trade at its most ancient northern seat may be 

■ Cftb, Cjdop. Msnuraclutfli in Mitlal, rol i, p. 31, '^ 



said to have been, with some exceptions, progressive. 
To instance a single period ; in 1800 the entire vend 
from the Tyne was 685,280 Newcastle chaldrons, 
and in 1826 it was 844,965 chaldroiis; there was, 
however a falling off in the next two years, tlie 
aggregate vend in 1828 having been 785,407 chal- 
drons. In 1830 the aggregate capital employed by 
the coal owners on the river Tyne was estimated at 
about a million and a half, exclusive of craft on the 
river. 

The early history of the coal trade on the Durham 
side of the river Tyne, is so completely identified 
with that oil the Northumberland side, both parties 
loading at Newcastle, that it is impossible to note the 
earliest progress of the Wear collieries in reference 
to the navigation of the last-named water. Surtees* 
"supposes it to have been towards tlie latter end of 
the reign of Elizabeth, or in that of James, that the 
coal trade began to find its way into the port of Sun- 
derland, which, in consequence, gradually rose into 
importance ; whilst Hartlepool, the ancient port of 
the palatinate of Durham, dwindled in an inverse 
proportion into a mere fishing town. The burgesses 
of Sunderland, anciently kuowji as " Weremonth," 
were incorporated by Morton, Bishop of Durham, in 
1634 : the export articles specified in the charter 
were, " sea-coals, grindstones, rubstones, and whet- 
stones." During the civil wars, in consequence of 
Newcastle being stoutly defended for the King, the 
collieries on tlie Wear and the port of Sunderland 
became objects of vital importance ; and it seems that 
the latter, io 1642, received a garrison for the Par- 
liament. 
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About tlie middle of the seventeeath centurj 
(1654), we fiuJ the " Port of Sunderland by tha 
Sea" mentioned, as beginning to be of iniportance ; 
aince that period, its commercial prosperity baa gone 
on increasing, and it has long shared with Newcastle 
the advantages of the coal trade. It may be men- 
tioned that the highest price ever obtained in the 
market, is for the best coal from the Wear. Tn 1800, 
tlie quantity of coals sent from the port of Sunder- 
land, including the coastwise and foreign transit, was 
303,459 chaldrons : in 1828, it had reached 532,508, 
the whole exportation during the 28 years having 
been something short of 12,000,000 chaldrons. About 
the time last mentioned, there were nine or ten lai^e 
collieries on the Wear, in connection with which, 
capital to tlie amount of £600,000 to £700,000 is 
stated to have been sunk ; about 700 colliers were 
employed; and in 1807, 7,518 ships, together of 
102,454 tonnage, cleared with coals from the port of 
Sunderland. Coals raised from the Wear collieries, 
as well as from those upon the Tyne, are put into 
waggons at the pits' mouth, from whence they are 
conveyed, sometimes a distance of ten miles, to the 
staithcs or spouts, and are either put directly into 
ships from the staiths, or placed in tubs to be con- 
veyed thereto, or in bulk, in keels, to be cast on 
board by manual labour. And, as the Custom-house 
and other dues are collected upon the Newcastle 
chaldron, a Commission issued, 1 Geo. IV., " for the 
admeasuring and marking all and every the keels, 
pan-keels, and pan-boats and other boats, and waina 
and carts, used or in any time thereafter to be used 
for the carriage of coals for the port of Newcastle- 
npon-Tyne, and Sunderland upon the river Wear, 



Cullercoates, Seatoo Sluice, Blythnook, and all other 
places within the counties of Northumberland and 
Durham, and all and every the members, havens, 
rivers, creeks, and places whatsoever to the counties 
aforesaid belonging." 

Not only has the port of Suiiderland for many 
years shared with Newcastle the advantages and 
regulations of the northern coal trade, but Stockton, 
also, since about 1820, has established a sort of rivalry 
in this important traffic. The great coal owners on 
the Tyne and Wear appear to make common cause, 
especially iu agreements as to the ^end, &c. from 
■which those on the Tees are excluded, apparently as 
being unwelcome interlopers i^n the field of business. 
There are about twelve collieries, which send their 
produce mostly by i-ail-roads — in one instance for the 
distance of twenty-five miles to the Tees, the water 
of which, however, not being sufficiently deep at 
Stockton to allow of the lading of large ships, the 
trade to London is less pushed (in 1830 it was up- 
wards of 1,200 Newcastle chaldrons), than it is to 
the outports — vessels of 200 tons readily running up 
the smaller rivers. Some of the coal is of excellent 
quality, little inferior to the better sorts of the Tyne 
or Wear, especially the Old Etherley Wallsend : it 
is, however, tender, and therefore cannot be sent to 
market so large as some of the prime sorts whose 
name it bears, and which in this, as iu some other 
cases, is arbitrarily affixed, because, as a Stockton 
coal merchant explained before the Committee of the 
House of Commons, tlie London purchasers " hardly 
.consider they are coals unless they hear that name." 
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VARIETIES OF COAL. 




Composition of Coal — Gradations of Fossil Character 
— IMineral A rranffemenl — Bronm Coal — Black 
Coal — Glance Coal — Sub-species of each kind — 
Varieties in the Trade — Difficult to identify several 
sorts — Qualities of Coal — Enylish, Welsh, and 
Scotch Coals — Evolution of unconsumed matters 
during combustion- — Burning of SmoJce — Stotie 
Coal. 

JLN the earlier Chapters of this Volume, we have 
entered somewhat at length into the natural history, 
fossil relations, and geological position of coal ; having 
subsequently desciibed the operations connected with 
raising it from the mine, we now come to notice those 
varieties wliich have been described by Mineralogists, 
and ^so to advert to the different qualities of this 
important fuel recognised in the market, as well as 
by the general consumer. " It has been customary," 
says Dr. Mac Culloch, " to regard coal as a combi- 
nation of caibou and bitumen ; but as the latter is 
itself composed of carbon and hydrogen, il is more 
accordant to nature, to regard coal as a bitumen, 
vaiying in its propoi-tion of carbon, from the fattest 



Newcastle coal to the driest blind coal that bums 
without flame or smoke." If this compositiou be as- 
sumed, we have, as congeners of the different kinds 
of coal, — at tbe lowest or descending extremity of an 
imaginary scale, and in contact with anthracite, the 
non-combustible plumbago or graphite, or, as it is 
commonly called, black-lead ; and at the upper, or 
ascending extremity, cannel coal, jet, and black 
amber, approximating to those highly inflammable 
substances, common bitumen, asphaltum, and the fluids 
naphtha and petroleum. Another form of arrange- 
ment — and one, perhaps, neither less natural, nor leas 
in accordance with the matter of the foregoing pages, 
would result from the consti'uction of a scale, repre- 
sentative of the diflerent changes ligneous substance 
undergoes in its transmutation from a recent vege- 
table state to its ultimate condition, by a process of 
mineralising causes, into perfect coal : sometliing like 
this has been attempted in previous chapters on the 
natural history of coal. 

Jameson, in his arrangement of minerals, " ac- 
cording to the Natural History method," distributes 
tbe coal genus into three species, viz. Brown Coal, 
Black Coal, and Glance Coal : these are again 
divided into sub-species. 

I. Sronm Coal. 1. Bituminous wood, or fibrous 
brown coal : the fracture is woody, of a dark browii 
colour ; it bums with a clear flame and bituminous 
smell. This is the fossil found at Bovey, as already 
noticed : it likewise occurs, difl'ering somewhat in 
condition, in many other parts of Europe. 2, Earth- 
coal, or eaithy brown coal, which occurs massive, of 
a brownish or pitch black : it sometimes passes into 
bituminous wood, with wJiich it is found, and from 
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which it differs principally in its state of aggregatioD, 
being commonly of a loose consistency. 3. Alum- 
earth, which flames when exposed to heat. It is said 
to occur in vast beds in alluvial land : it has also 
been remarked, that where beds of brown coal have 
a covering of clay, they afford good fuel ; but, 
when the cover is sand the subjacent coal is alum- 
eartli. It is not found in lliis country, nor much 
ased for fuel, 4. Common, or conchoidal brown coal, 
which is found at Bovey j it bums with a weak blue- 
coloured flame, and emits a smell like that of burning 
bituminous wood. It is distinguished by a high 
degree of lustre, and conchoidal fracture : we find in 
it iron-pyrites, honeystone, amber, and a substance 
resembling retinite. 6. Moor coal, or trapezoidal 
brown coal ; it is the most frangible species of coal ; 
its fr^ments approaching to cubical. It is not found 
in this country — though elsewhere it is the most 
abundant kind of brown coal. 

II. Black Coal. 1. Slate coal. To this species 
is commoply referred the rich caking coal of New- 
castle, and of the other reputed coal districts. Mr. 
Hutton, however, considers the slate coal of the Tyne 
collieries, to consist of the true caking coal of the 
distiict arranged in thin alternate layers, with the 
cannel, parrot, or splint coal, and deriving from this 
arrangement, its slaty structure. Slate coal is de- 
scribed by Jameson, as being in colour intermediate 
between velvet-black and a dai-k greyish-black. 
Sometimes it presents a pavonine or peacock-tail 
colouring*, sometimes a columbine tarnish, It oc- 

■ Splendid BpedmeDB of iridescent coal occur !□ cbo anthraeiU) of Penn- 
Bjliania ; sometimes Iha pieces sre of a daai) ricb blua j gaoerBillj, hoirefef, 
the colours resemble tbose nith which oni own coals are rreqaemlj Itnged; 
bat Iha conchoidal fracLure and liislious appearance of the piecei oumbine 



BRANCH, OR CANKEL COAL. 

curs massive, and in ovoidal aud columnar concre- 
tions. It is shining or glistening, and the lustre is 
resinous. The principal fracture is nearly straight, 
and generally thick slaty ; the cross fracture is im- 
perfect and flat conchoidal, and sometimes even or 
uneven. The fragments are sometimes slaty, some- 
times trapezoidal, or indeterminate angular. It is 
harder than gypsum, but not so liard as calcareous 
spar : the lustre is lieightened in the streak, brittle, 
inc linin g to sectile, and easily frangible. According 
to Dr. Thomson, this variety of coal contains of con- 
stituent matters, the following proportions : — carbon 
65.28 ; hydrogen 4.18 ; azote 15.96 ; oxygen 9.58= 
100.00. It passes sometimes into cannel and foli- 
ated coal. 2. Cannel coal, lo colour, aud several 
other particulars, resembles the last named sub- 
species, has a large and flat conclioidal fracture ; it is 
80 solid, and when pure, capable of receiving so good 
a polish, that snufl" boxes and various toys may be 
made out of it in tlie manner of jet ; in Yorkshire it 
is called branch coal,* and is often sought after by 

to render lliotn far superior lo tboae from ihe minea of our own counlrj- a,i 
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tuniers ; it is, however, commonly used as fuel, or 
distilled in the production of gas, being, although 
often of a dull aspect, yet of a highly inflammable 
and bituminous quality. According to the late Bishop 
of Llandaif (Dr. Watson), its common name ia de- 
rived from the word candle, because in some places, 
especially in Lancashire, the poor formerly used it in 
the place of oil or tallow for lights. It occurs near 
Whitebaven, in Cumberland : Wigau, in Lancashire ; 
Broaely, in Shropshire ; near Sheffield, in Yorkshire ; 
and also at several places in Scotland, where it Is 
named parrot coal, probably on account of its flying 
about, and the crackling noise it makes when bumiDg. 
3. Foliated coal, occasionally occurs with the last 
named variety, either massive or iu lamellar concre- 
tions ; it is of a splendent resinous lustre, softer than 
cannel coal, and readily disintegrates by the action 
of the weather, and when intermixed with iron- 
pyrites, will sometimes take fire, in consequence of 
the decomposition of the metallic ingredient.* Jame- 
son mentions, 4. Coarse coal, composed of granular 
concretions aggregated together, but not common in 
Great Britain : also soot-coal, of an uneven earthy 
fracture, and duU, or sometimes semi-metallic lustre 
— it is found in Scotland.f 

iDflammable. One sort of cobI, lacall; Failed branch abaitl Sheffield, and 
much aaei In hnuses, is of a stone like appearance, very tiard and poDderDOB, 
but BO highl; inflammable, tbat b large piece laid npon Ihe Are begins in a 
mluole or two tii crack, fly aboul in shi vers, and ioflaniB: il conBumea rapifllj 
BVBf, if Blirred, leaving fe* cokes but a Urge emounl of eanhy reridaxa. 
The ilstj, cannel cobI of Ayrshire, yields earthy parts, amounting (o one- 
hair of tbe nhole mass. 

• This apontaneouH combnelian has sometimes taken place, wlioa [be 
material has been pnt on board ship, and caused serious accidents. 

f Annals of Pbilosophy, vol. xii. p. 83 In bis paper of the Compoaitiai] 
of Pit CoaJ here referred to. Dr. Thomson onlj distinguishes fonr speciei, 
namely,— I. Caking Coal ; 11. Splint, or light burnt hard coal; III. Cberrv, 
»r soft coal; IV. Cannel Coal. 
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III. Glance Coal. 1. Pitch coal, of a velvet-black 

f colour ; it is found in platen ; sometimes iu tlie shape 

|»of branches, with a regular woody internal structure : 

lit bums with a greenish flame. It occurs in secon- 

Ldary trap rocks in the Isle of Skye ; and in a variety 

i«f situations on the Continent, where it is used for 

F fiiel, either in its natural state, or when converted 

into coke. It is of a still more compact, jet-like 

nature than tlie branch coal abovementioued ; and, 

according to a report published in the " Journal des 

Mines,' twelve hundred men were employed in the 

district of Oude, in France, in fabricating with the 

pitch-coal of that neighbourhood, rosaries, buttons, 

ear-rings, necklaces, bracelets, snuff-boxes, drinking 

vessels, &c. One thousand cwt. are yearly expended 

for this purpose ; and to Spain alone, the value of 

18,000 livres is sold. In Prussia, the amber-diggers, 

who name it black amber, cut it into various oxTia- 

mental articles : it was formerly known by the name 

of Gagat or Jet, from the river Gaga, or the city 

Gagus, in Lesser Asia, where it was dug.* 2. Glance 
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Hiitor; of fliny : — " I bave," says tbis aatbor, " > piece of jetwbicb.bejoiid 

all doubt, bss been digested for many ages in the bowels of the eartb. It 

was dog out of the quarries near Narbonne ; one balf of it is black, and the 

alber joUow, resemblitig amber." It Is plain, tbal writers sometimes com- 

hend under Ibe terms Jet and amber, lubslances of decidedly dilTorent 

L origin ; what ia commonly taken for each, may have been found comhined 

■ U described by Dale tamp, —but, that there is pure amber wbich bas bad a 

KBqaiil origin, and tine jel witb a decidedly noodr grain, is undeniable. The 
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coal. Thia sub-species includes four varieties : — 
Conchoidal glance-coal, Slaty glance-coal, Columnar 
glance-coal, and Fibrous coal. The first of these 
kinds is the compact anthracite of Haiij. Its colour 
is irou-black, inclining to browti : the surface some- 
times exhibits a tempered-steel coloured tarnish ; and 
thin pieces ring like metal. It bums without flame 
or smell, and leaves a white coloured ash. It is found 
in Staffordshire, and in Scotland. The slaty glance- 
coal resembles the last in colour, except where 
bordering on the graphite, when it inclines lo a 
steel-grey, or plumbaginous aspect. " According to 
Doloraieu, when reduced lo powder, and heated in a 
crucible, it does not give any sulphm-eous or hitumi- 
nous odour, and on distillation, it affords neither 
sulphur nor bitumen. By exposure to a considerable 
heat, it burns without flame, and at length is consnm- 
ed, leaving a greater or lesser portiou of ash, according 
to its purity." This is the anthracite so abundant in 
the United States ; the culm* of our Welsh collieries, 
and the blind coal of Kilkenny. It occurs also with 
the preceding kiud in Staffordshire, and several parla 
of Scotland. The columnar glance-coal resembles 

ligneoQS origin or jet can scarcely be said (o be diapotable. Tn tbe Cibtnel 
of Mineralogy in Langaedoc, M. Cbaplel preserved aeveral pieces of wooJ, 
wboBO ettenial part is in tbe stale of jet, so tbat in these, the iranelliin] from 
the vegetable to the mineral sCa.le may be diatinctlj observed. Al Montpc- 
lier have been dng up, several carl loads of trees concerted lEto jet, Killi 
their original forms so v'^'i'ctl; preserved, that the species of Ireea that 
biiumiDized can afien be delermiDed. A specimen of jet from Vocher; can 
bfidislincllj recogQised, as retaining Ihe texture of the walnut tree; and tbe 
leitore of Ihe beech can be tracsd in the jet from Bosrup, In Scania. The 
most Bingnlarinslances, however, are those of a wooden pail, and of > wooden 
shovel, which M. Chaplal, whnse authorilj is undoubled, affirms la fakn 
been converted IdIo pare jel. 

• This is a brittle crumbling antbracile— tbe Bitumen Oiygeiiotvt of the 
I.innaiBn system. Tbe term, however, is freqoeally applied in ibis coiinlr 
to any email refuse coat of bad quality wbich may be brought to marliel. 
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' the last in colour : it occurs massive, dlssemuiated, 
and also in prismatic concretions, from which its 
tome is derived : like the rest of the species, it bums 
I ■without flame or smoke. We ai-e informed by Pro- 
fessor Jameson, that it forms a bed several feet thick, 
in the coal-field of Sanquhar, in Dumfries-shire : at 
Saltcoats, in Ayrshire, it occurs not only iu beds, 
I along with gi'een-stone, slate-clay, clay-ironstone, and 
I bituminous slate, in the coal formation of that district, 
r fcut also imbedded in the gieen-stone: about four 
miles from New Cuinnoch, also in Ayrshue, there is 
a bed of columnar glance-coalj from thi-ee to sis feet 
. ^ick, in which the columns ai-e arranged in rows like 
I basalt, and wliich is intermixed with compact, scaly, 
I lind columnar graphite. Both the graphite and the 
f columnar glance-coal are contained in the coal forma^ 
I tion ; and in some places, contemporaneous masses of 
' jp-een-stone ai'e imbedded in the coal.* Fibrous-coaJ, 
or mineral charcoal, occm'S imbedded, or in thin layers, 
iu black coal, sometiraea inclosed ui pitchstone. It 
is met with in the different coal-fields of Great Britain, 
nd in similar situations on the continent of Em'ope: 
Mi^' its fibrous concretions and silky lustre distinguish 
t|t from all the other kinds of coal ; it is not certain 
■ that this mineral is wood mineralized — several of the 
ft^arieties may be original carbonaceous matter crys- 
^Aalized in fibrous concretions." 

Besides the foregoing distribution, founded upon 
Pthe external character of tlie difierent species, and, 
adapted for the purposes of popular classification, a 
great variety of appellations are current in the trade, 
a indicative of the quality of the coals, and in respect 
f which, prices are regulated in the market. These 

's Mineralogical Deacripiion of Dttmftie* ihire. 
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terms are generally taken from the pita or places 
whence the coals are brought ; and in reference 
to the best and worst kinds, and even to several 
between these extremes, they are perhaps suffi- 
ciently distinctive to prevent practised dealers from 
being imposed upon, however little they may assist, 
or however much they may confound purchasers in 
general. 

About seventy denominations of coal are said to 
be imported into London, of which, between forty 
and fifty are sent from Newcastle. Amidst so many 
varieties, to say nothing of new sorts, or old sorts 
with new names which are constantly introduced, the 
distinctions must often be purely arbitrary ; not one 
person in a tliousand being, in fact, able to affirm or 
deny that the coals of intermediate quality are of the 
sort implied by the denomination. The coal meters 
themselves, when examined on this point before the 
Parliamentary Committees in 1830, admitted that 
they could not accurately distinguish between the 
different qualities, thougli they could tell best coals 
from such as were inferior, and also discriminate be- 
tween two or three different sorts. 

Where so much uncertainty exists, even in the 
judgment of individuals the most extensively conver- 
sant with the trade, how wide a door must be opened 
for fraud and roguery ! As, however, no suspicion 
ever attaches to the parties who first ship the coals 
from the pits, the London merchant purchases with 
confidence, the ship's certificate always accrediting 
the quality* : but after the coals have once been re- 

'tho trade. In IfilB, 
leveral hosMmen tnd 
looU. And n 
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tnored from the vessel to the warehouae, neither offi- 
cial vigilance,* nor personal interest, could always 
prevent those tricks of manufacturing, or substitution, 
by which tlie price is enhanced by screening, mixing 
various sorts, and affixing to the inferior commodity 
AS reputable a name as it will hear. 

Coals may be considered as absolutely good or bad, 
when they are free from, or ranch mixed with, hete- 
Togenous substances ; and relatively good or bad as 
they happen to be more or lesa adapted for particular 
purposes. The " WaUseud,"f or best Newcastle coal 
^kindles easily ; in burning, it cakes or runs together, 
but not to such a hard solid mass as some other sorts, 
emitting, at the same time, a gi-eat deal of heat, as 
well as of smoke and flame ; it leaves a small quan- 
itity of dark-coloured residuum or ashes. The sorts 
tof coals usually denominated in the London market 
(*' Tanfield," commonly burn slowly, cake very hard, 
and afford a strong and long continued heat : the 
other varieties are of an Intermediate character. The 
."Whitehaven coal is said to approach very nearly to 



i|031, an acUon was entered In the same court, bj Beath, ihe Altamej G»> 
neral, against the bostemen of NeircBstle, foi unlaiifally mixing 40^)00 
obaldrdna or coal, 

• In order la secure, as far as possible, tbat one sort of coals be not deli- 
vered far anotber Borl naaied, Lba lB,la slalnte provides, " Ihat if an; seller or 
dealer in eoalu sball knowingly Boll one sort of coals for and as a eon which 
Ihey reallj are not, wilbin Ibo JiBlanco of In-OQly fiie miles from the General 
Fost Office, every such offender shall forfeit ten pounds per (on, for all coals 
10 sold, and so in proportion for any smaller qnantity." 

-(■ Wallsend, so called, as being ibe spot where the celebrated wall of Sevo- 
linated on tbe northern bonk of the Tyne, a few miles below Netr- 
GSSIle, baa, in modem times, been chiell; known as tbe site of a colliery 
jielding the most valuable description of coal. So important, indeed, is tbe 
appellation in the market, that allhougb the high main seam which afforded 
-ttie original coal has long been worked out, the deelgnation has not only 
be applied to some one other sort, aa the best — but to aeTend 
(Orta which the dealers nisb to recommend. 

z 2 
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sant cheerful fire ; and for most household purposes, 
the hest fire is said to be made of a mixture of Hbe 
last mentioned, and the Wallsend coals. 

Some of the inferior descriptions of coal contain 
BO large a proportion of earthy or other impure ad- 
mixture, that they not only bum badly, but yield an 
immense quantity of dull ashes : several of these sorts 
indeed are sufficiently inflammable, and, for a while, 
hot enough ; for bituminous shale itself will flame 
readily, and, while red, emit a good degree of heat; 
but it presently dies, and, when mixed with better 
fuel, as not uncommonly happens, a slab of it forms 
a most annoying obstruction to the huming of an 
ordinary fire ; as it frequently costs nearly the clear- 
ing of the grate to eject the stubborn intruder.* 
When, as is the case with the coal from some dis- 
tricts, it contains a portion of lime, the ashes are not 
only abundant, but so light that tliey fly about m 
every direction. The presence of lime with a trace 
of magnesia, is often displayed in those whitish la- 
mina of a crystallised structure, which are distributed 
through the coal iu the interstices of its longitudinal 
fracture, as the presence of iron pyrites is demon- 
strated by the great weight and brassy appearance of 
some kinds of coals. This metallic deterioration, 

* Williams mentlaus a. description of biLuminous alials or ironsLone, or, 
u he calls it, wben in lumps," gloss; grsssj blaes, whicb bare aach > 
qaanlil; or Iba DaLural oil as to make tbem Bame a little in tbe fire ; and 
Ibere is in SDiae places a coDSiderable q^uantil; of ibe bard slralifiad blse*, 
wbicb will DDt only Bums in a. Sre, but some of it irill astually hum vhaa 
fire is set to ii, though it will uot consnme. There is a epsciea of preltj 
bard stratified blaee at Piifirran, in Fifesbire, irhich bnms so veil, (hat ifk 
small fire is once kiadled at one corner oC a hillock. It trill bum IbroaghoDl; 
but it is DO less in balk afier Ibau before it was burnt, nor does it prodore 
an; asbes. This blae is of a pretty good black coloar before it is barDI,bal 
the fire lurus it to a pale red, in which it is so far from conanming, tbatil 
a tbe bre, wbiuh makai It prallT 
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however, although highly objectionable on other ac- 
counts, is less troublesome in the burning than that 
of the lighter matter ; for while it falls in a ponderous 
reddish-coloured ash, and thus, in common with earth 
and lime, tends to choke the fire, it does not produce 
■so much dust to fly about a room. 

The kinds or differences of coal mainly depend, as 
already shewn, upon the comparative proportions of 
[Carbon and hydi'ogen entering into their composition, 
;and of earthy impurities totally incombustible. While 
acme species of coal contain nearly a third of their 
weight of hydrogen, others ha^e not a fiftieth. The 
.former kinds are flaming coal, so pleasing in domea- 
_tic fires, and especially fit for the production of gas 
•■for purposes of illumination : in the manufacture of 
_the latter commodity, the cannel coal of Lancashire, 
jand the branch coal of Yorkshire, are much used. 
"When they are burned where a sufficiency of oxygen 
cannot pass through or enter above the fire, to com- 
.l)ine with and consume tlie hydrogen as fast as it 
Jirises, a dense smoke is given out, consisting of hy- 
(drogen and carbon combined in the proportions wliich 
.form a pitchy substance. The smoke given oflT 
during the combustion of flaming coal in most large 
towns, especially the prodigious volumes of it emitted 
Vom lie chimneys of manufactories, form a serious 
;iinoyance in many situations ; though it does not 
^jftppear that any tlirectly insalubrious efi'ects can be 
•■charged upon even eo fuliginous an atmosphere aa 
that of London ; there, have, however, been various 
projects for abating the nuisauce on a large scale.* 

• The subject wm discussed b; Eveljo in a w ark entitled " FamiAigium j" 
Iby » parson of tba name of Frend, who In 1819 took up Ibe enqoiry, 
s il possible 10 free Ibe atmoBphere of LoDdon, in a, eonriderable degree, 
n Ibe smoke sud dcleteriouB lapaura with sbich it is hourlj loadedl" 
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That it is possible to consume tiie smoke of steam- 
engine and other similar furnaces, is an undoubted 
fact, as it is constantly done in some places with com- 
plete success — and where not done, it maybe legally 
presented as a nuisance in a court of justice ; still, 
as the process requii'es rather more expensive ar- 
rangements, and a little more care than ordinary, 
and as the saving in fuel is probably in do case cor- 
respondent, the iuventions already made known for 
the pm-pose are by no means generally adopted. 

A very striking contrast to the murky exterior of 
some of the large towns in this country, is presented 
by the appearance of the city of Philadelphia, over 
which, notivithstanding its thousands of coal fires 
constantly kept up, there is no smoke. The inhabit- 
ants mostly bum the anthracite,* or stone-coal, — a 
substance resembling tlie Welsh culm, the Kilkenny 
coal, and the blind or deaf coal of Scotland. These 

One project vaa this : in^taad or allowing the smokti lo isaae by ibousanda 
of chimneys all oter the meltnpolis, thai ii should be conveyeil downward 
Into aublorraDean conduils, nod by them ba carried to large tbdIb oalaide 
.the town, and there dispersed. 

• A writer in the Journal of the Aoademy of Natuial Sciecsei at PbU>> 
delpbla, girea ibe fullDwing as the reanll of a oarefol BQalyels of the anllm. 
die of Lebigb ; — 

Carbon 90,1 

Water fl.S 

/-Silex U 

Residue by incinera- } \ Al amine I.I 

tionofadirty whiteVaS, coQEisdngof ..^Oxides of iron 

tolour \ J A-roanganeie 0.2 

(.Lob 0,8 

100.0 

In a apecimen from Rhode Island, Coiuieclicut, the rsBnIta were ; — CarboD, 
90J)3; iniler, 4.^0; and Iha reaidne by iacineratlon, which iras of a Hghl 
briokred,5.0T, — consisting of eilex S.I 4, oxides of iron and manguieui SM, 
la*B 0.43 — lOO.DD, The quaulit; of naler contained in authncile la nth 
lined ai remailcable in this analysis. 
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coals are difficult to kindle, which may have given 
rise to their name ; but when once thorouglilj ignited, 
they bum for a long time : they make a hot glowing 
fire, like charcoal, without either flame or smoke ; 
but owing to their commonly emitting noxious va- 
pours, they cannot be pleasantly used in dwelling- 
houses in this country, though they are in considera- 
ble demand among maltsters, dyers, &c. ; more espe- 
cially for the furnaces of steam-engines and breweries, 
in those situations where smoke is a severe nuisance. 



CHAPTER XVIII. 



CONVEYANCE OF COAL. 



Earliest Metltods of Conveying Coals — On the backs 
of Beasts — In Carts and Waggons — Tippler — 
Staiths — Drop and Spout — Origin of Rail Roads 
— Waggons — Self-acting Railway — Keels, or Coal 
Barges — Method of Navigating Keels — Hoslemen, 
or^ Filters — Maritime and River Trade — Coal 
Trade the Nursery of Seamen — Impressment. 

J. HIS is a topic which might have been treated of 
with propriety in a preceding Chapter ; but as it con- 
tains too many interesting details to justify its dis- 
missal with a merely general or brief notice, it will 
not be out of place to group under the above title, 
some particulars of the mode of removing the coals, 
in the first place from the pits' mouth, and afterwards 
effecting their inland or seaward ti-ansit. To lay the 
coal in heaps according to the quality, near the place 
where it was obtained, and from such heaps to fill the 
carts, or panniers of beasts of burden, by means of 
shovels, was the ancient method with the local vend : 
to carry the article in sacks or baskets from the re- 
pository on board ship, would be the obvious sug- 
gestion of inexperience in reference to sea-going coal. 
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In some places, as about Sheffield, carts are mostly 
employed in carrying the supply of coals from the 
pits to the tomi, where, as the daily consumption is 
enormous, the unmber of these vehicles on a road 
between the town and the pits from two to four miles 
off on the east side, appears surprising to a stranger. 
At raany of the collieries in the neighbourhood ad- 
verted to, the carts are filled " from the heap," as it 
is termed, and the amount in corves estimated from 
the size of the cart, or more commonly it is taken 
over a platform machine and exactlj- weighed, the 
quantity being reckoned, either as so many corves 
according to a standard understood between the 
parties, or paid for as per the actual weight. As it 
is well known that coal deteriorates and crumbles by 
exposure to the weather for any length of time, pur- 
chasers always prefer those descriptions that are fresh 
drawn from the mine to others that may be filled from 
the " old heap ;" when coal ia sold under the former 
circumstances — which will always be the case where 
the demand is equal to the supply, it is shot imme- 
diately from the little waggon or corfe into the cart, 
by means of an ingenious contrivance called a tippler, 

Fig. 37, 




(_fiff. 37.) and which from its use, at Leeds gives 
designation to the measure of the waggon which it is 
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employed to anply ; hence, tbe price of coals is said 
to be 80 much per tippler, instead of so mnch per 
corf or cwt. 

A 8 (Jig. 37.) represent two cast-iron wheels of 
ahout three feet in diameter, and firmly connected 
from the inner side of their riraa by wrought-iron 
bars : at right angles with these bars, and coincident 
with the diameter of the wheels, are fixed inside, 
two pieces c, forming the portion of a railway cor- 
responding to the length and width of the corfe to be 
emptied. Thus constructed, the machine is poised 
on brackets, by means of central pivots outside the 
wheels, near the extremity of projecting timbers, one 
of wbich is seen at D j the whole being so arranged 
as that the pieces between the wheels shall fall (when 
tlie tippler is at rest) exactly level with the platform 
adjoining the pit-hill, or the termination of a short 
rail-road laid therefrom, while there shall be just 
sufficient room below to admit the introduction of a 
cait. With this airangement, there is nothing to be 
done on the part of the carter but to back his vehicle 
under the machine at E, and then, on running the 
corfe F into the tippler, the latter turns partly round, 
shooting the contents of tlie corfe into tlie cart at E : 
afterwards, the little waggon, which is tept from 
falling out by means of the cross bars, is, when 
emptied, easily, by turning the frame up again, with- 
drawn to make way for another. 

It is by a contiivance having a similar object, 
though dissimilar in principle, and vastly more pon- 
derous in construction, that waggons, containing from 
two to tln-ee tons of coals, are emptied at once from 
the staitks into the ships on the rivers in the north of 
England. No person can sail down the Tyne from 
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.Newcastle bridge to North and South Shields — a dis- 
tance of ten miles, without being exceedingly struck 

, with the appearance of these immense structures of 
timber, erected at short distances from each other, on 
both sides of the river.* Places for the convenience 
of lading coals from the hankside into the keels, were 
no doubt constructed at a very early period ; and in 
the chartulary of Tynemouth Monastery, " staithes" 
are incidentally mentioned so early as a.d. 1338 ; 
these were, probably, however, nothing more than 
small wharfs or platforms, as in a grant, made by the 
Bishop of Durham in 1575, the lessee of certain mines 
is to have " sufficient way-leavef to the water of 
Tyne, where he was to have a staith to lay the coals 
on." The word staith is plainly derived from the 
Anglo-Saxon stafe, ripa, littus, statio ttai-um. At 
Hithe, in Kent, the landing place is called tlie Stade. 
" Where the pits," says the old EncyclopiEdia 

, Edinhurg. voce Coalriea, " ai-e situated at some con- 
nderable distance from the harbour, it becomes neces- 

* These alailha haie oflen been tha anbjecu of litigalioD and compI«int, 
ta nell aa of lioling, especinllj on tlie pari of Ibe koelmen, on accoDiit of 
' tktii prajsctlug no far inla and over lbs rivar as lo impede Ibe navigation, 

f In aier; period of iho hiitory of coal Tnioiiig in tlie Nertb, tbese "waj. 
r leaTEB" have formed an important item of espendiiure, or cotenant. " Saf- 
JbAau cWmiBUBi'' oranra iniba latter seuao lii alcuu to the Prior of Dnrhain 
te 1354. CAiminuni ia a term often met nltb in granla of property to mo- 
IWEtniea. and implies a right of road to or ibroDgb the lands appropriated. 
Mine proprietors or adventurers, who possess collieries which do not happen 
lo border immediately on a navigable river or the aea cuaat. Taut 
procure the privilege of wayleava through the estates of propi 
may inlarvene betveen Iha mines and the plaoe of shipment. Aa Ihla ii 
allugelher a matter of bargain between the parties, it must be obvioDS tha 
•sorbilant renit will somelimes he demanded. Lord Keeper Guildford telli 
DM, in Ms ObserTBtions uu the Collieries, &c. about Newcaatle, written ir 
1676, that "another thing 

iuMB piocBS of ground bet«eou Ibe colliery B.nd the river, they sell leave to 
laad coals over their ground ; and so dear, that the onner of a rood of ground 
will expect £30 per anna m for this leave."— iVorCA't Life of Guilford. 
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sary to have a atore-house near the shipping place, 
where the CQals may be lodged until the lighters or 
ships are ready to tate them in. The waggon-way 
Bhould be made into the store-house, at such a height 
Irom the ground, as to permit the coals to run from 
the waggons down a spout into the vessels ; or else 
to fall down into the store-house as occasion may 
require. This kind of store-house is well adapted to 
dispatch, and saving expence ; for a waggon load of 
coals may be delivered either into the store-house or 
vessel instantly, with very little trouble ; and if the 
coals were exposed to the effects of the sun and rain, 
they would be greatly injured in their quality, but 
being lodged under caver of the store-house, they are 
preserved,"* "When the waggons are emptied into 
a keel or vessel by a spout, it is called a trunk staith : 
at Whitehaven, they are called steers. " When a 
waggon lets fall its contents down one of these spouts, 
the noise at a distance," says Brand, " very much 
resembles a clap of thunder. These waggons, after 
being emptied, are brought round into the road or 
waggon-way by a turn-frame, and each is drawn back 
by a single horse."f The store-houses mentioned 
above are very useful, especially where coals of a 
tender description are not disposed of immediately on 

* The cosBred pari of the mi^eiziiip placed parallel to ihe quaj at White- 
havao, 18 Btalod, in the Li fa of nr. Brownrigg, to be in lengih lldjardij 
inlireadtb, 19 fardsj and in depth below the naggonnaj, 8 yards. It 



10 yard* long, 38 yards br( 
tain 2352 waggons- 
t ThBw 



B waggon 
j cubic yards I 
lis. The uncoTcred part is, at Ihe sonth ei 
i, and 7 yards deep. 11 will conceqnentlj oc 



18 from the |iit9 to (ho qua; at WhilehareD are managed id 
■ similar manner. The waggon. way on which the coals are carried into the 
magazine, and ta the different spouts, has a descent, from the entraoce lo 
where the waggons paea out, of aboat one Biith of an inch in mch yard. 
The covered gallery along which the waggons are brought from the BowgiU 
Colliery, is elevated about 37 feci above the level of tbe quay. 
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their being drawn from the pit : the latter, however, 
IB generally the case at Newcastle, nor does there at 
present exist more than one or two such store-honses 
on the banks of the Tyne. The annexed is an out- 
line representation of the staith, by means of which 
coals are shipped from the collieries about Wallsend. 




A (fig. 38.) is the platform upon which the rail- 
I road terminates ; it is supported h^ upright and cross 
I timbers over the river. At the extremity of the plaU 
I form is a wooden shed b, across which passes a strong 
I axle, having upon it four large pullies, two inside and 
I two outside the shed. Upon the two former, wind 
I the flat ropes c, attached to the stout lever D, which 
I is composed of two beams, (appearing as one in pro- 
J file), connected by transverse pieces, and working 
I by bolt joints at E : upon the two latter, or outside 
I pullies, wind on each side other flat ropes F, fastened 
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to long lerera of timber as o. The weight h, whidi 
along with these levers is intended to counterpoise 
the waggoD i, consist of a pile of cast-iron slabs. In 
the quiescent state of the machine, this weight is at 
the bottom of the frame, while the upper end of the 
lever D, stands nearly vertical within the open front 
of the shed, — a cradle hung at the end of it for the 
reception of the waggon, lying, at the same time, 
exactly level with tlie rail-road of the platform A. In 
this state, if a loaded waggon were moved into the 
cradle or slip, and tlie latch loosed, it would rapidly 
descend by a curved line from the platform to the 

" ship — the machinery in the middle stage of the transit 
appearing as in the engraving. To counteract, how- 
ever, the dangerously rapid descent of the load, the 
axle in the shed carries, in addition to the rope- 
rollers above described, a large wheel of wood, con- 
stricted by a brake, and turning in the outsbot s, 
where the staithman manages it by means of a lever. 
Commonly, a man descends with the waggon, and 
upon reaching the deck of the vessel, strikes out the 
catch of the trap -door or loose bottom of the waggon, 
thus emptying the contents at once into the hold. 
The weight h then descends, the empty waggon and 
its attendant meanwhile being drawn up to the posi- 
tion first described. Spouts have already been men- 
tioned ; one of these conveniences usually occurs 
along with what is locally termed the drop, just de- 
scribed. In the figure alluded to, L indicates the 
position of the spout, aud m the tackle connected with 
a board to regulate the descent of the matters passing 
down. Small or inferior coals are readily loaded by the 

• spout, the waggon bottom being merely loosed over 
an opening of the platform^ and its contents suf- 
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i^«d to run down directly into the vessel moored 
ODiieTDeatb. 

In consequence of the intense interest which, within 
the last few years, has been excited in the public 
mind relative to railroads, and the accessibility of 
Tarious publications in which the subject has been 
discussed, the reader mil be prepared to hear that 
•these vastly expensive and widely ramified lines of 
inland transit, had their origin in the railways laid 
down to facilitate the movement of the coal waggons 
between the above-mentioned staiths and the various 
collieries in the north. At what period these roads 
were first introduced, does not distinctly appear. 
Down to the year 1600, the mode of conveying coals 
from the pits to the river, seems to have been by 
carts, on the ordinary roads, and in some instances 
by " panniers" on horseback.* Half a century after- 
wards, we are told, " many thousand people are em- 
ployed in this trade of coals : many live by conveying 
them in waggons and wains to the river Tyne."-|' 

[^oon after the last-mentioned period, we have un- 
equivocal mention of railways, constructed, as the 
appellation would imply, of pieces of limber laid paral- 
lel upon wooden sleepers, and upon which, waggons 
with small trundle wheels were drawn along. An ob- 
vious improvement was to plate the rails witli iron ; and 
remains of this description may still be seen about 
Newcastle. The earliest satisfactory mention of iron 
rails refers to the year 1 767, when six tons appear 
to have been cast at the great iron-works of Cole- 
brook-Dale, Shropshire, and laid down by way of 

• Trettiw on Railroadi, by Nicholu Waod. In tblt woik oiJl be round 
■mple iDrortualinD, faiBloricBl, practical, and tbaorollcal. 
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experiment — but with what success does not appear, 
Mr. Cuir claimed " the making aod use of iron nul- 
roads," in 1776, as one of his "inventions," for 
working the Duke of Norfolk's collieries at Sheffield. 
The ingenious individual just named, formed his 
roads of light cast-iron edge- rails —and to him waa 
probably due, if not absolute priority in the attempt 
to substitute iron for wood, yet the first auccessful 
application of metal for the purpose intended, by 
making a number of small waggons, and linking 
tliem together, so as to distribute the weight over a 
greater space, and thus to overcome a difficulty in 
the way of conducting tlie original heavy vehicles 
along the newly devised roads. It would be out of 
place here, to go into any details concerning the pro- 
gressive improvements by means of which rail-roads 
have amved at their present pre-eminent degree of 
perfection and utility, in couuexion with the use of 
locomotive steam engines. 

Lord Keeper Guildford, who was upon the northern 
circuit in 1676, thus describes the waggons and the 
waggon-ways : — " Tlie manner of the carriage is by 
laying rails of timber from the colliery down to the 
river, exactly straight and parallel ; and bulky carts* 
are made with rowlets, fitting these rails, whereby 
the carriage is so easy, that one horse will draw down 
four or five chaldron of coals, and is an immense 
benefit to the coal merchants." In situations where 
these roads were inclined, and particularly when 
plated ivitli iron, no liorse was required to draw the 

■ There was a. IradiHoo among Iha old people connected »iih the ct«1 
worka, thai the tirst waggon Ibal was u&ed for this purpose in ihe vicinilj 0/ 
Newcaalle, naa lined witb (in, and Tilled wiib Ihe liquor called puncb. It 
U easy to conjeclnre that ibe naloading of tucb > waggon would pnn 1 
very gmleful task Ce the thirsty wortmen. — Brand. 
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waggons, as without such aid they ran along very 
readily, " and sometimes with aach rapidity, that a 
piece of wood called a tiller, is obliged to be applied 
to one wheel, and pressed thereon by the weiglit of 
the attendant, who sits on it to retard the motion ; by 
the friction of which the tiller, and sometimes the 
carriage, is set on fire." The wooden brake thus 
applied upon the wheel is called a convoy, and may 
still be seen constantly in use on the rail-roads about 
the collieries in the north. lu some cases the wag- 
gons are of sheet iron ; attached to these vehicles, 
and, indeed, generally also to the wooden ones now- 
a-days, is a convoy of a better construction, bearing 
tipon two wheels ; the waggon-man standing on a pro- 
jecting part of the vehicle, and pressing upon a lever, 
as shewn in the annexed sketch (fig. 39.) It is not 
*''B-3^- uncommon to see a horse 

yoked behind the loaded 
waggons in their descent ; 
the animal by this means 
assisting to prevent their 
too rapid motion, and 
being also ready to draw 
the waggons back, after 
they have discharged their contents at ibe staithes. 

The waggons are wider at the top than at the bot- 
tom, and when made to carry about fifty hundred 
weight of coals, measure as follows : — length at the 
top, 7 feet 9 Inches ; breadth at the top, 5 feet ; length 
at the bottom, 5 feet ; breadth at the bottom, 2 feet 6 
inches ; perpendicular height, 4 feet 3 inches. These 
vehicles are nsually made with a sort of trap-door at 
the bottom, which on being loosened lets the coals fall 
through without further trouble than the striking of a 
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catcli-^a coiitrivance which did 
pertain to the original waggons. 



Is 



many of the colUeriea, as well on the 
Tyne as elsewhere, where the situation 
is favourable, aud the distance not too 
great, the coals are removed from the 
pit to theriver or other place of loading, 
hy means of what is called a self-acting 
railway, which is just so much inclined 
that one train of waggons when loaded, 
shall, by their descent, bring back to 
the pit's mouth those that have been 
emptied. To effect this, the two sets 
of waggons are attached to the opposite 
ends of a stout rope, which passes over 
a wheel, commonly placed in a hori- 
zontal position A (fig. 40.) at the top 
of the inclined plane, the velocity of 
the train being regidated by the con- 
trivance just described. lu some in- 
stances, this object is effected by means 
of a couTiection between the horizontal 
wheel and the machinery of the steam 
engine. Atintervalsof tenyardsalong 
the road, cast-iron wheels about the 
size of a man's hat, with a deep semi- 
circular hollow in the face, are fixetl 
for the rope to fall into as the waggons 
pa.ss down — thus preventing the rope 
from being worn by trailing on the 
ground, and at the same time avoiding 
the friction which would be consequent 
upon leaving it so to ti-ail : when tliere 
is any curve in the road, as sometimes 
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liappeQs, the friction jmllies in that part are set in a 
ling position, with their hollows towards the con- 
vex side of the segment, so that as the weight of the 
trains tends to draw the rope into a right line, it is 
sustained and kept tight by the runners, though its 
direction deviate never so much from a straight 
com-se. It is not necessary in these self-acting roads, 
that there should be a double suit of rails all the 
way ; it is sufficient that they be doubled at the mid- 
die of the line for about one hundred yai'ds, in the 
manner shewn in the cut (fig. 40.J, to enable the 
waggons to pass each other as at B c, which, as the 
length of the rope never varies, they will, of course, 
always do at the same place. 

Atone of the collieries near Sheffield, the coals 
are conveyed from the pit to the canal, a distance of 
about a mile, iu small waggoTis, each containing six 
cwt. ; twenty-four of these waggons are placed upon 
combined platform of three vehicles of four wheels 
each (Jig. 41.), which runs along a rail-road, self- 



I 




acting by means of a plane, as above described. On 
reaching the coal wharf, these waggons are trans- 
ferred severally from the stage to a small rail-road, 
where, on account of their convenient size, they are 
easily managed. In this instance, the friction wheel 
A (fig- 40.^ consists of three several peripheries on 
the same vertical shaft — the uppermost of metal, 
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eight feet iu diameter, with a deep grove in its 
periphery for the passing of the rope; the next a 
wooden one, with a clip and brake to curb its velocity ; 
and the undermost a cog-wheel of cast-iron connected 
with the pinion of a sliaft belonging to a small inde- 
pendent steam-engine. 

On the canals, antl on several of our navigable 
rivers, coals are distributed for inland consumption 
by means of barges of different sizes. 

On the Tyne, the coals nsed to be carried from the 
staiths to the ships, almost exclusively, in a sort of 
oval vessels, called keels, of which, considerable 
numbers are still employed in bringing down the 
produce of the collieries situate above Newcastle 
bridge (which the sea-going craft cannot pass,) to 
the ships lying about Sliields, and which do not load 
at any of the staitlis between those places, A keel 
is considered to contain by admeasurement, eight 
Newcastle chaldrons : the coals, when large, are 
generally piled iu the vessel according to conve- 
nience ; and when small, deep side-hoards are added, 
within which the commodity is heaped up ; hut, in 
some cases, where the coal is tender, tubs are used 
to prevent the breakage as much as possible. These 
tubs are a sort of waggons without wheels, containing 
one Newcastle chaldron, or 53 cwt. each ; eight of 
these being placed iu a keel, go to the vessel, into 
which the tub is lifted by means of a crane, and when 
immediately over the hatchway, the trap-door is 
loosened, and the contents let down into the ship 
with as little injury as possible. 

These keels, which are evidently built after an 
ancient model, and the method of managing them, 
present striking features in the navigation of the 
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J keelmen, 



are an exceedingly hardy 
and striking class of men, whose avocations nnder 
the designation of " kelers" are mentioned so early 
as 1378.* Their vessels were afterwai'ds called 
*' lightners," apparently modified for euphony's sake 
into the modern lighter. The chief person on boztrd 
tbe keel, is called the skipper ; an errand boy, or 
assistant, the P. D. : the cabin of the keel is called 
the huddock ; and the great oar, which is used as a 
kind of rudder at the stern of th e vessel, is the swape ; 
the poles with which tlie keelmen pusli ou their keels 
in shallow water, when it is inconvenient to use sails 
or oars, are called puys : the keels on the Wear are 
wholly managed by means of tliese pnys. 

Perhaps the description of the method of navigating 
these vessels, as given by Braud,f cannot he essen- 
tially improved : one man on each side of the vessel 
going towards the prow, puts down his pole to the 
bottom, in a position inclined towai-ds the head of tbe 
keel ; at the same time, thmsting against it forcibly 
with his shoulder, and walking down on tbe gangway 
towards the stern, as the keel moves under him ; by 
this means tbe keel gains a tolerably quick and even 
course on the water : having walked the whole length 
of the vessel, they pluck up tbe puys, return hastily 
to the prow, put them down again, and thrust as 
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before. Dr. Stukely tlius describes the metbod of 
navigating keels, iii his Itinerary, about the year 
1725 : — " The manner of rowing their great barges 
(at Newcastle,) is also very particular, and not un- 
worthy of remark ; four men manage the whole ; 
three to a great and long oar, that push it forward, 
and one to another auch a-atern, that assists the 
others' motion, but, at the same time, steers the keel, 
and corrects the bias the olhera give it." " These 

Fig. 42. 




boats," says Pennimt, " are strong, clumsy, and oval, 
and caiTy twenty toB» a-piece ; they are navigated 
with square sails, but generally by two very large 
oars, one on the side plied by a man (generally two 
men) and boyj the other at the stern by a single 
man, serving both as oar and rudder," 

In discharging these river craft into the regular 
traders above Tynemouth, some of the coals are occa- 
sionally scattered overboard ; these, with considerable 
quantities sometimes brought from the German ocean 
on the flowing of the tide, form the perquisite* of a 
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number of poor people, who, with Iheir little cobles, 
ropea, and nets, are constantly to be seen dredging 
for them in the Tyne between North and South 
Shields. The wives and danghters of tbe hardy race 
above-described, are called, from the service they 
perform, keeldeeters : they sweep the keels, and have 
the sweepings for their pains. 

We find all business between the actual pitmaster 
or coal dealer at Newcastle, and the merchants arriv- 
ing in that port by sea, was transacted toward the 
middle of tbe sixteenth century, by a class of local 
factors called " hostmen," in whose senice tbe keels 
above-described were employed, and who, moreover, 
appear to have been the entertainers of the masters 
of coal ships, while the latter lay in the Tyne. Ac- 
cording to Brand, the " oastmen"* had existed as a 
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g^ild or fraternity in the town of Newcastle from 
time immemorial, before their incorporation by royal 
charter, which is said to have been gi'anted on the 
following occasion: — About the year 1590, Queen 
Elizabeth requiring of the mayor and bui^essea of 
the town, the great arrears of a duty payable to the 
crown, of twopence per chaldron on coals sold to non- 
freemen in the port of Tyue, the date of the origin 
of which can only be conjectured, but of which there 
is express mention in a statute, a.d. 1420, it appear- 
ed, that the payment of this impost had been so long 
neglected, that they found themselves unable to com- 
ply witli her request ; on which they besought her 
Majesty to remit them the sum, and to incorporate 
the old guild of hostmen, who, on their incorporation, 
should, by a grant to the Queen, her heirs and suc- 
cessors, oblige themselves, aiid their successors, for 
ever, to pay one shilling for every chalder of coals 
exported from thence to the free people of England, 
So writes one author ; but they themselves, in their 
own grant affirm, that they were influenced by more 
generous motives, and that what they did, arose from 
their gratitude to her Majesty for incorporating them 
by charter, as also to assist her, then labouring under 
excessive charges in support of the realm against its 
foreign enemies. 

From an account of the state of the coal-ti-ade at 

icBul vhalBoever npon Ibe natcr lo learne whoso oasts ho is, tberebj lo 
procure lilin to be his oasle or 10 nilhdraw bini from hie olde oaale by any 
itiod or meaiieB, Sec." The " hoslelere" in the port of Yarmouth seem greallj 
ta have resembled the boBImen in the coal trade at Newcastle, ajid were, 
like the tatter, a kind of mediators between the buyers and «p]len. C&mdeo, 
la bis BritanuiH, giies the foUoiring elymoa : — '' Lbe word hoalmcn ma; not 
Improperly be tattea to be traders into the eastern parts of Europe, and may 
bavB their name from the Latin woid Buslmanni,\. e. the eastemen, as trading 
into those parts, as well as tboee who came from the sea coast of GenMDj 
ialo Ireland, ttc" 
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Newcastle-upon-Tyne, dated Februaiy 26tii, 1602, 
and preserved in the books of tlie above fraternity, 
there appear to have been at tliat time twenty-eight 
acting fitters,* or hostmen, " who were to vend by the 
year, 9080 tons of coals, and find eighty-five keels 
for that purpose : the prices ordered were, for the 
best sort not above ten shillings the chaldron ; for 
the second best sort, not above nine shillings ; and 
for the third kind, called there, ' the lueane coles,' 
not above eight shillings for the like quantity. A.D, 
1603, complaint was made to the King, of great 
wrongs done to the mayor and burgesses of New- 
castle-upon-Tyne by the hostmen of that town : this 
matter, which appears to have arisen from refusing 
to admit into that fraternity, such as were free of the 
twelve mysteries of the town, was referred to the 
Lord President of the Council at the work, at York, 
who made a decree, in consequence of which, great 
numbers out of the mysteries were admitted free 
hosts,"t Twenty years afterwards, namely, in 1622, 
there were vended by the society of hostmen of New- 
castle, 14,420 tons of coals. 

During the struggle between Charles the I. and 
his Pai'liament, the coal trade suffered dreadfully : 
grievous imposts were exacted from the owners and 
dealers on the Tyne, who, partly from their loyalty, 
and partly from the ioaecurity of sea-going vessels 
afterwards, were almost mined. Meanwhile, the in- 

• Tbis Sodel; are also called " Fillers,'' ham Iheir immedlale vncatton 
Iteing la " fitt and load coaies aboid the keelea." Tt i* b; Ibis appellation 
that tbe members of the Iratamity are better bnoiin of late yean. Tbose 
illaatriane jurists, Lord Eldnti and Lord Slovell, were the bobii of a coal fitter 
■t Nencasile, It bas been remarked, that in the printed Joumals of tbe 
House of Commons, the title of iMa fraiernily is often by mistake apBlled 
•■ flllers." There is no iniBTtention of filters in the sale of coali on the Wear. 

+ Brand, lol. ii. p. 373. 




CONVErANCE OF COAL. 

habitants of London, and especially the poor, were 
perishing for want of fuel. A more serious calamity 
had nearly befallen the coal-owners at Newcastle : 
when the Scots besieged the town, the Marquia of 
Newcastle ordered all the mines to be fired. This 
was only prevented by General Lesley's surprising 
aU the boats and vessels,* When tlie town had been 
taken by the Scottish forces, the House of Commons 
took the management of the coal trade into their own 
hands ; and a great quantity of coals were subse- 
quently sent up to London, where they had previously 
risen to the enonnous price of four pounds per 
chaldron. 

Under the Protectorate, the collieries were set to 
work with redoubled vigour: the river swarmed with 
barges carrying coals between the staithes and the 
ships. In 1655, about three hundred and twenty 
keels appear to have been employed upon the Tyne 
in carrying the coal to the ships. In 1699, one 
thousand four hundred ships are said to have been 
employed in the coal trade, exporting yearly from 
Newcastle, two hundred thousand chaldrons of coals'l' 
in time of peace. Newcastle had, at that time, two- 
thirds of the coal trade ; tlu-ee hundred tliousand 
chaldrons in all coming annually to London. The 
over-sea trade in this article, at the same time, is said 
to have employed nine hundred thousand tons of 
shipping, the coal trade, indeed, being reckoned, at 
that period, the greatest body of English shipping. 

In 1703, upon an inquiry of a Committee of the 
House of Commons, appointed to receive proposals, 

• Wbilelock's MemoHuli, p. 37. 

f Newmstle meaaare; of whicb 136 cbaldrous are eqoal to 217 Louden 
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and prepare heads of a Bill for the increase uf seamen, 
and the speedy manning of the royal navy, sent to 
the masters of the Trinity House of Newcastle, con- 
cemiug the number of ships, &c., necessary for the 
coal trade : they were answered by that fraternity, 
that six hundred ships, one with another, each of 
eighty Newcastle chaldrons, with four thousand five 
hundred men, were requisite for the carrying on of that 
great branch of commerce. "A number," they added, 
" both of ships and men, that had been engaged 
therein for three years last past." In the following 
year, the Lords gave their aasent to an Act for the 
increase of seamen, and security of the coal trade. 
From Christmas, 1704, to the year 1710, there appear 
to have been exported from Newcastle communibus 
annis, 1 78,143 chaldrons of coals ; and from the port 
of Sunderland, in the same time, 65,760 chaldrons. 
Brand adds, that in the year 1 764, there were exported 
from the river Tynefor London, and coastways, 20,000 
chaldrons of coals, Loudon measure, and 40,000 
chaldrons like measure, for foreign parts, more tlian 
had been exported in any one year. In the same 
year, 3,727 vessels were cleared out of that river for 
the coast, laden with coals, and 365 for foreign parts ; 
a greater number than ever was known before. 

These statements, in some sort, anticipate the sub- 
ject of the succeeding chapter, to which, perhaps, they 
more properly belong ; but they are introduced here 
to show the vast extent to wliich, at the periods above- 
noted, our maritime and river population were engag- 
ed in the transit of one single article of fuel. When 
to the tonnage and manning of the ships above-men- 
tioned, we add upwards of four lunidred keels, and 
sixteen hundred keelmen employed on the Tyne 
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and the modes of sale and distribution to the inh^i' 
tants. Aa evils have grown np in the existing system, 
or new provisions have been called for, these enacl^ 
ments have been revised by the Government for the 
time being; rarely, however, including the sacrifice 
of any of those numerous imposts on the commodity, 
which, accumulating through ages, rendered this kind 
of fuel 90 expensive to the consumers. London, 
however, has no particular reason to complain on the 
whole ; and of late years, competition, aud an abun- 
dant supply, have prevented prices from becoming 
oppressive j and this, notwithstanding the fraudulent 
practices on the part of the retailers, which appear to 
have been carried on to a great extent. 

The use of sea-coal, as we have already seen, was 
prohibited at London, in the year 1306, by royal 
proclamation. Brewers, dyers, and otlier artificers, 
who had occasion for great fires, had even at that 
time, found their account in substituting this fossil 
for dry wood and charcoal ; but, so general was the 
prejudice concerning it, that the Nobles and Commons 
assembled in Parliament, complained against the use 
thereof as a public nuisance, which was thought to 
corrupt the air with its stink and smoke. A regard 
to private interest caused the first proclamation to be 
but little noticed : on a second complaint, the King 
issued a commission of Oyer and Tenniner, with 
stiict orders to punish the delinquents by fines, and 
the demolition of their furnaces and kilns : it does 
not, however, appear, that this severe edict was less 
nugatory than that preceding it. Twenty years after- 
wards, sea-coals appear so far to ha\'e grown into 
estimation, as to have been used in the royal palace : 
and we hear nothing more of legal objections to their 
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Mse in London, tLougb tlie prejudices against them, 
in some sort, continued long after the trade had be- 
come very considerable : indeed, almost until the 
popular complaint was transferred from Ihe smell and 
smoke of pit-coal, to the wasteful consumption and 
decay of the forests. 

The imposts subsequently laid upon the coal trade, 
have not only contributed to enricli the coffers of 
every Sovereign, from the time of Edward the Third, 
or earlier, but have, in one cir two instances, been 
made directly advantageous to the city ; for it appeara, 
that Sutton, the founder of the Charter House, de- 
rived much of his wealth from the northern coal 
mines, leased to him by Queen Elizabeth, on advan- 
tageous terms. And, for the building, finishing, and 
adorning of St. Paul's Church, then rising over the 
ashes of the " great fire," there was given by Parlia- 
ment, an irapositiou cliarged on sea-coal imported at 
the port of London, viz. of two shillings per chaldron 
or ton, from the first of May, 1670, to tlie 24th June, 
1677 J and three shiUings per chaldrop from the 24th 
of June, 1677, to the 29th September, 1687; and 
three fom'ths of the money raised by tlie former, and 
one half of the money raised by the latter Act, was 
to be employed towards the I'ebuilding of fifty-two 
parish churches ; one fourth of the latter sum, was to 
be applied towards the rebuilding of St. Paul's. 
Again, by another Act of Parliament, 1 James II,, 
an imposition on coals of eighteen-pence per clialdron 
or ton was granted, to continue from the 291h of 
September, 1687, to the 29th September, 1700, two 
thirds whereof was applied towards the cairying on 
the building of this church. Before proceeding to 
detail the statutable regulations of tlie London coal 
2 B 
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trade, it may be mentioned tliat at Newcastle, tliere 
exist certain regulations of long standing, wiricli 
directly affect both price and supply. Tliese are, 
more particularly, in ibe firet place, what is called 
the " Regulation of the Vend," a sort of compact 
entered iutu among the principal coal on'ners, as to 
the amount of each quality of coal they shall respec- 
tively send to the market. Tlie ostensible dcsigu of 
this agreement has always been, so to regulate the 
supply in reference to the demand, that ruinous fluc- 
tuations should be avoided. This object has, perhaps, 
been largely attained ; at the same time, that its 
necessary tendency has been to keep up prices, by 
preventing competition ; and since the opening of so 
many new collieries on the Wear and the Tees, the 
freedom of the vend is hut little, if at all, controulable 
by any such compact on the part of the large owners. 
Ill the second place, there is a regulation on the 
Tyne, autliorised by Act of Parliament, and which 
requires that all ships coming into the river for coals 
shall be laden in turn j the object being to prevent 
the giving a preference to particular ships ; so that 
when a vessel arrives, she is put upon the list, and 
comes on for a cargo accordingly. This " Turn 
Act," which was renewed for twenty-one years, some 
years ago, has been complained of as causing the 
unnecessary detention of ships in the ri^er, where it 
is estimated ten thousand arrive in the course of a 
single year: its influence, however, on the trade at 
Newcastle, lias probably been, on the whole, beneficial 
hitherto. " 

The following are the charges on a cargo of coals 
from Newcastle to London, over and above the price 
paid to the coal owner. The ship is 204 tons regis- 
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ter, holds thirteen keels and two chaldrons^ and is 
filled at the Spout on the Tyne : — 

£ 8. D. 

Coast Duty, Is. per chaldron, 5 6 

Tynemouth Light, ^d. per chaldron, and Is. added, 3 2 

Low Light, (ship above 200 tons,) 2 7 

Trinity Lights, Ifd. per ton, and 6d. added for Tees 

buoy, 1 10 3 

Coast Lights, 3d. per chaldron, 16 6 

Bridlington Pier, ^d. per chaldron, 2 3 

Scarborough Pier, ^., and 8d. for Old Pier, 5 1 

Whitby Pier, id., 4 5 

Night Office, Id. per keel 1 2 

Foy, 5 

Stamp, 4 6 

Town Dues on Coals, 2d. per chaldron, 17 8 

Do. on ship and boat, 4 2 

Trimming 3s. 6d. per keel, and 6d. each for two 

chaldrons, 2 6 6 

Cranage on Ballast, 45 tons at 6d. (filling 2d., cran- 
age 4d.) 1 2 6 

Corporation Assessment on Ballast, at Is. 8d 3 15 

Ballast at London : — 

45 Tons Ballast, at Is 2 5 

Heaving in, 12s. per score, 17 

Booking, 1 

3 13 

£21 9 9 
To the above must be added, — 
Spoutage, 6d. per chaldron. 
Keel Dues, 2s. 4d. 
Pilotage in and out, say £2. 
Steam Boat, £1. 
If the Ballast be delivered into keels, the charge per keel will 
bey for keel due and warrant, 24s., coasting, 14s. 

For two keels and warrants, £3 16 

For extra five tons, 10 

4 6 
Making a difference between delivering by crane and keels, of 
£3 6s. 6d. 

2 B 2 
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The anuiial bearing of lliese cliavges upon a collier 
ship will depentl, of course, upou the number of trips 
made : but supposing a vessel from tbeTyue to make 
ten voyages iu the year to London, (fifteen bave 
been made,) tbe charge from Newcastle would 
amomit to £214 17s. 6d. At Sunderland, many of 
the above charges do not exist ; so that upou teu 
voyages from tbe latter port, tbe imposts are only 
£142 15s,, — malting a difference in the year of 
£72 2s, 6d. This is calculating the vessel as always 
delivering at Newcastle ; whereas, were tbe ballast 
delivered into keels, it would make a further differ- 
ence in tbe year of £31 15s. Od. It has, moreover, 
been asserted that, at Sunderland during tbe summer 
months, not one qnarter of Ibe vessels come into tbe 
harbour ivitb ballast, but cast it at sea ; and in the 
winter months, not more than one half. 

By an Act passed in 1807,* the coal trade in 
London and Westminster, and iu certain parts of 
the counties of Middlesex, Surrey, Kent, and Essex, 
(which bad long been subject to regulation by law,) 
was, from the arrival of tbe vessel in the river Thames, 
to the ultimate delivery of the coal to the consumer, 
placed under a series of strict regulations, pursuing 
in minute detail every step of the business. 

Tlie following is a statement of the various charges 
npon a chaldron of coals in tbe port of London, as 
they were levied iu 1830; — Government duly, Gs. ; 
Orphan's duty, 6d, ; City metage, 4d. j additional 
metage, 4d. ; Deputy meters for wages or hire, (in 
discharging, per score of 21 chaldrons, 3s. 6d. ;) in 
lieu of samples and other charges, (£1 Is. per ship,) 

• 47 Geo. III. b_v nliich eltven preiious AclB neff rqualeii, one ■■ Tar 



and for provisions (calculated at ISs. 6d. per ship ; 
i. e., 4j days at Ss. per day) collectively, per chal- 
dron, 3|d. ; coal heavers, or whippers, (nine for 
every ship, Ss. per score of 20 chaldrons ;) meter's 
men, 3s. per score of do. ; and undertahers Id. per 
do.; together, per chaldron, Is. 7d. ; coal market 
duty, 1 d. ; Lord Mayor for permit j night office j 
collector of water haillngc ; clerks of coal meter's 
office, and of coal market ; — these are rather custo- 
mary than legal items, and are charged upon each 
ship, making per clialdron id. ; tonuage duty, 1 Jd. ; 
Trinity and Nore light dues, H. ; other charges, 4d. 
Total of charges, 9s. 4jd. per chaldron. There waa 
a London duty of iJs. 4d. a chaldi-on taken off coals 
in 1824. 

According to tlie above regulations, which remain- 
ed in force until 1831, all coal hrought into the port 
of London was required to be sold on the coal ex- 
change.* When a vessel ai'rived, her papers were 
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conl market was tranaacted, provioua to 1797, from ihe followiag Blatement 
a(Mr. Gillespj, an old coal feclor, iu his evidence bofure Lbe t'ommona' 
Commillee, in 183U. " When I camo on Iho markel, io Ibo year 177S, it 
wai & prirala bailding, anoed by cerlaio proprielora. It bad been bnilt 
HbODt seven jeara before Lbat lime : befon [bo year 1768, Ilia coal buyen 
Daed to congregate logetber, upnn wbnt naa called, Itouie-land, an upeti plaoe 
off BilllDgseale, and when my falbcr came on the market, In tbe year 17fi5, 
the praGticu was, for tba Tactora and bujeta (a asEOciale together amoDg tha 
fish people, and endeavour to make an arrangement so as to make a pnrchau 
orcoala. The Act-or tbe !lih Anne, mada it indispenaable, lbat tbe caplain 
ahoald bo a party to such an agreemBOt, and, therefore, whenever a factor 
could get one, two, three, or fuur buyers, who engaged to lake a cargo of 
coals, he got Ibam to a public house in the neighbourbnod ; the first thing 
waa to order aoniething to cat and drink, tbe factor to pay for the room, and 
Ihay sometimaa concluded a bargain j at other limes they paried without 
making a bargain, but the factor always paid tbe eipenses, and they mads a 
tate bargain in the best way they could; it followed, of course, at that 
B, that no coals were sold, unless the whole cargo could ba disposed oft — 
the praolice at that period was, ibal there was generally aomelbiog of a oon- 
eealed price that was tepl back, so thai the price avowed to tbe public wai 
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ti-ausmitted to the factors employed in the coal mar- 
ket, certifying the name of the ship, tlie port to which 
she beloDged, the quantity and name of the coal she 
contained, the price paid, and the name of the port 
of shipment. Tlie entry being made at the Custom 
House, tlie certificate was endorsed and filed by the 
receiver of the Lord Mayor's dues, and a copy of it 
sent to the clerh of the coal market, by whom it was 
publicly exposed on a boaid provided on the exchange 
for that purpose. The factor might then proceed to 
the sale, which could take place only between the 
hours of twelve and two, on Mondays, Wednesdays, 
and Fridays. Tlie contracts were required to be 
entered in the factor's book, a copy was then given to 
the clerk of the market, after which the titter's certi- 
ficate, together with a warrant and certificate of the 
king's and the city dues being paid, were delivered 
to the clerk of tlie ship-meter's office, together with a 
turn paper, specifying the order of succession in 
which the different purchasers were to have their 
respective shares of the cargo delivered to them. 
After these forms were gone through, a ship meter 
was appointed to superintend the discharge of the 
cargo. 

In October, 1831, ^ an Act of Parliament was pass- 
ed, " For regulating tlie vend and delivery of coals 
in the cities of London and Westminster, and in 
certain parts of the counties of Middlesex, Surrey, 
Kent, Essex, Hertfordshire, Buckinghamshire, and 
Berkshire." The basis of this Act, as set forth in 
the preamble is, that — the Acts theretofore in force. 
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for regulating the vend and delivery of coals at the 
several places specified, having been found insufficient 
to prevent the commission of frauds and impositions 
in the vend and delivery of such coals, the objects 
intended to he effected by the said Acts would be 
more effectually promoted, while the rates and chai-ges 
which tended to increase the price of coals might be 
reduced, if the said Act were repealed, and other 
provisions made in lieu thereof The new Act, after 
repealing (from the termination of the year, 1831,) 
90 much of the statute of 9th Anne, c. 28, as refers 
to the regulations detailed above, including also, por- 
tions of more recent Acts, substitutes a clause, re- 
quiring that every fitter or other person lading coals 
for the port of Loudon, shall seud a letter directed to 
the clerk of the coal mavket, and put into tlie general 
poat-office, on the day on which the sliip or vessel, 
containing coals, shall sail on her voyage, or shall 
give to the ship-master, hefore sailing, a certificate, 
signed by such fitter with date of lading, master and 
ship's name, quantity of coala on board, " the usual 
names of the several and respective collieries out of 
which the said coals are, and shall be, wrought and 
gotten, and the price paid by the master for such 
coals." Certain penalties attach to the intromission 
of false, or non-delivery of regular certificates, and 
an additional penalty of threepence per ton, when 
coals exceed the quantity mentioned in the fitter's 
certificate, by Slbs. in lOOlbs. 

Previous to the passing of the late Act, a compli- 
cated and expensive part of the machiueiy connected 
with can-ying on the trade in London, consisted of 
the system of meterage, organised ostensibly for the 
protection of the public, and also to assist in the col- 
lection of various municipal and other dues. 
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Fifteen principal siiip metei'8, and one liundved 
and fifly-ciglit deputy or working meters, whose 
Dumber was, on the alteration of the law in the 
year 1824, increased from one hundred and eighteen, 
were appointed by the city of London. The prin- 
cipal meters superintended the deputy or working 
meters, whose duty it was to ascertain and certify the 
quantity of coal measured out of the ahip^ and each 
deputy meter appointed an assistant, who worked 
with him in the delivery of the cargo. In order to 
effect this object, a vessel called a vat, containing 
nine bushels, was placed on the deck ; it was filled 
from a basket in which tlie coal was raised from the 
hold, and was deemed to be full when a regular 
cone, twelve inches liigb, was formed on the top ; the 
vat was then emptied over the sliip's side into the 
barge, which barge was divided into compartments 
or rooms, as they were called, holding usually either 
len or five chaldrons, pool measure.* According to 
the quantities thus ascertained by the ship meter, not 
only the public dues and duties were paid, but also the 
freight, and price agreed for by the persons who had 
purchased the cargo calculated. It was also the duty 
of the ship meter to transmit an account of the quan- 
tity of coal measured from the ship to the ship meter's 
office, to the clerk of the coal market, and to the office 
of the principal land meter. 

The cargoes of coal ships have long been almost 
exclusively delivered by persons called whippers, 
nsnally provided by undertakers — the latter, too oflen 
connected with publicans and shopkeepers, and whose 
practice has been to compel the gangs of men whom 
they choose to employ, to purchase liquor and gooda 

* Pool mcuHra ia ouv fiiurlli p! n clialdrou extra nn eterv &\e cba]dnni3. 
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\ of those persons npon ^ery disadvantageous teiins — 
a whipper, whose pay was regulated hy the Act, often 
heing compelled to pay two sliillings a-day for gin, 
or beer, whether lie drank it or not. The barges 
employed were usually the property of the coal mer- 
chants, and tt'ere not subject to any particular regu- 
lations. It is provided, however, by the Waterman's 
Act, that no person shall navigate such barges on the 
Tliamea who is not a freeman of that Company. 
When the coal reached the Merchants' Wharf, the 
superintendence devolved on a different class of 
persons, also legally appointed. Neither the coal 
merchant nor the buyer had any conlroul over the 
measm-ement of the coal; this was entrusted hy law 
to the land meters : of these persons, there were four 
divisions ; one in the city of London ; one in West- 
minster ; one in parts of Middlesex ; and a fourth in 
the county of Surrey. It is to be observed, however, 
that parts of the metropolis within the county of 
Kent, and the principal part of the Regent's Canal, 
were free from any such controul. The land meters 
were entitled to sixpence a chaldron for all coal sold 
by wharf measure, and one shilling for every five 
chaldi'ons sold by pool measure. It was the duty of 
these persons to superintend the actual measurement 
of all coal removed from the barge ; to see the bushel 
properly filled, and three bushels placed in each sack 
before it was carried away, In the sacks, thus filled, 
it was duected by the then existing law, that all coal 
should be delivered to the consumers.* 
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The coal bushel was a melal cyliutler, 19J inches 
diameter inside, 7i iuch deep ; and in filling it, the 
coala were to be heaped six inches high in the mid- 
dle, so that a line drawn from the apes to opposite 
sides of the -bushel, would be Hi inches in each 
direction. It will readily be perceived how, in mea- 
suring such a commodity as coal, the quantity called 
a bushel must in reality frequently vary much; not 
only as it might happen to be of a larger or smaller 
kind, but according to the management of the meter ; 
for although by the use of a sort of strike called a 
triangle, the cone of small coal might be pretty accu- 
rately estimated, yet when the commodity consisted 
of large irregular shaped pieces, the case was widely 
different, lu the delivery of coal to the public, a 
bushel measure was required to be sent with each 
waggon, and the purchaser was by law entitled to 
require any one sack to bo measured ; if that were 
found deficient, he was then at liberty to send for a 
land meter, and to require the remainder to be mea- 
sured in his presence, A very large proportion of 
the inhabitants of the Metropolis, however, derived 
no benefit from a regulation involving sucli unpleasant 
details, where doubt was entertained, — and which, 

Fanb iaeuing rrnm hlecp Unen, the collier BleedA 

Drag llie blank load ; iLnolher curt succeeds ; 

Team Tollows team, crairds heaped on croirds appear, 

And nait impatient liU tbe roads grow clettr." 
" The horses of the colliers," eaja Leigh nunl, " are worih netioe at all 
limes fraoi (he magnificence of iheir buiid.'' Soulhej baa noiiced (he men; 
" The mo8l singular figures in ibe slreeta of the Metropolis,'' aaja he, " are 
the men who are employed in carrying the earth cool, wbich Uiej remotB 
from the barge to (be waggon, and again from the waggon to the hoiue np«D 
Ibeir bacbs. Tlie bauk of the caat. therefore, i^ an nell <iuiltod as the eoIIod 
breast plate of oiir soldiers iu America in old times ; and to protf ot )l atlU 
more, the broad flap of the bat Ues fiat upon the shoulders. The head cm- 
leiiueiitly seems to bend unusaall; forirard, and thenhole figure has the 
appearaoBo a( liming been bowed biineath habitual burdens,'' 
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besides, afforded no protecliou to purcLasers of less 
tfaau iiine bushels. Tbe poor especially were exposed 

} to hard, if not to fraudideut, dealing, witbout redres.s, 

' as tliey mostly buy coal from cbandloi's and other 
small retailers, and in these purchases the meter was 
not authorised to interfere. 

Such bad been the progress, and such were the 
existing regulations of ibis important branch of our 
national commerce in 1830, when a Select Com- 
mittee of tbe House of Commons was appointed " to 

I enquire into tbe State of the Coal Trade, in the Port 

' of Jjondor, with respect to the several Acts and regu- 
lations affecting the vend and delivery of coals within 
the Cities of London and Westminster and Liberties 
thereof, and in certain porta of Middlesex, SuiTey, 
Kent, and Essex : and also to enquii'e into the price 
and charges of coal to the port of London, and at the 
port of shipment, and whether any and what restric- 

I tions exist with regard to the supply of coal," &c. 

[ In pursuance of these authoritative instructions, the 
Committee examined a number of persons connected 
with every department of the enquiry ; from these 
individuals, they derived an ample body of evidence, 
which, with the report founded thereon, was ordered 
to be printed : from this report several of the foregoing 
particulars are derived. 

I It was the opinion of the Committee in the first 

' place, that the sum of 13s. 9d. usually added by the 
merchant to the price of coal in the river, to cover 
expenses, would he reduced, if the merchant were 
allowed to conduct his business with less restraint ; 

t the interfei'ence of the land meters producing a de- 
jree of delay to which the advantages derived from 

I'ihem did not appear to he at all eqiiivaleut : indeed. 
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besides the incoDveDieiit delay iu ihe discharging of 
vessels, aud the irregularitj of the nietage as ma- 
naged ill differeut places, or by different parties at 
the same place, it was shown in evidence that, in one 
district at least, " three-fourths of the coal went away 
without being measQied by the meter." The Com- 
mittee, therefore, on the ground that the expense aud 
inconvenience produced hy the system of land metage 
were not compeusated by any security to the pubhc, 
gave it as tlieir opinion tliat, if coal were to be deli- 
vered hy weight, and every facility were afforded to 
the purchaser for seeing it weighed, the public would 
be considerably benefited. 'ITie Committee were 
likewise of opinion, that the system which the law 
had provided for the discharge of coal from the col- 
liei's into the barges, was altogellier defective ; not 
only did they deem the allowance made by law to the 
whippers, amounting to 3s. for each score of twenty 
chaldrons, to he much higher than the cuiTent market 
price of labour ; hut they demonstrated that tnucb 
abuse had arisen in the distvibntion of such excess, 
As all the witnesses concurred in stating, that in 
ports which were free from these regulations, the dis- 
charge of the cargo was much more economically 
conducted, the Committee recommended the repeal 
of the existing regulations in this respect, leaving 
the owners to provide their own means of unloading 
their vessels. 

It appeared in evidence, that the total payments 
made to ship meters, assistants, and whippers, on 
1,503,581 chaldrons imported in 7,031 ships, in the 
year 1829, were as follows : — 

Meters £33,690 19 4 

Meters' Men, 11,951 17 

Whippers, lOTi-iee 13 
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As these paymeuts appeared to be unnecessarily 
large, the Committee considered whether the ship as 
■well aa the laod meters could not he altogether dis- 
pensed with; they were, however, of opinion, that as 
a sum of about £90,000 is collected annually by the 
city of London under various trusts, the continuance 
of the meters for that purpose might be desirable ; 
and moreover, that so long as they continued to be 
so employed, they should also be employed in ascer- 
taining and charging the King's duty, Tlie Com- 
mittee, however, considered it of the utmost impor- 
tance, not only that a change should be made in the 
mode in which the business of the ship meter was 
conducted, but that some adjustment or modification 
of port dues should, if possible, be efiected. As a 
reason for this recommendation, they referred to the 
apparent difference between the number of chaldrons 
of coal shipped and the quantity actually delivered. 
This striking fact was illustrated by the result of 
twenty-two cargoes of the same coal, carried in five 
ships, making together so many voyages. Tlie ave- 
rage of these cargoes proved that the Newcastle 
chaldron, as put on board, made out in the pool eight 
per cent, more than the double chaldron (of two 
London for one Newcastle) ; or than a keel of coals 
of eight Newcastle chaldrons. 

That the system of breakage notoriously carried 

with all sorts of coal,* both during the voyage and 

afterwards, for the purpose of increasing the bulk. 
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should have been reluctantly acknowledged, was 
what might have been expected : but it was snrpri- 
siug that some persons should gravely have professed 
to doubt whether coals broken into small pieces really 
did occupy more space than before !* It is probable, 
indeed, that in every Instance, the excess of London 
pool over Newcastle measure was not so great as it 
appears to have been with respect to the above-men- 
tioned cargoes ; but it is a well-knowu fact, and pro- 
bably not better known to any persons than those in 
the trade, that coal occupies considerably more space 
when broken than when solid. The accuracy of the 
late Dr. Hutton's statement on this subject, was con- 
firmed to the Committee by Mr. Buddie. " If one 
coal," says Dr. Hutton, " measuring exactly a cubic 
yard (nearly equal to five bolls), be broken into 
pieces of a moderate size, it will measure seven bolls 
and a half; if broken very small, it will measiu-e 
nine bolls." There was no part of the trade, from 
its earliest stage to the last sale to the consumer, 
which was not affected by the inducement to break 
the coal in order to increase the measure. And so 
far was the screening of the coals which had previ- 
ously taken place at the pit mouth, with such im- 



• Another speolons objecLion urged against Ihe sale of cDaUb; weight, 
on Ihe part or Ibose interested in ibo retentioD of the brealiage gjeteai, vu, 
that the weight would be increased hj welting, and ihua ihe pnblic would 
bo ehealed. But, as Mr. Edingloo. in a Treatise on tha Coal Trade, pub- 
lished several years ago, remarked, " Ihe conlrarj ia more likely to he lbs 
case ; Tot if a. buehel o( Wellseud coals be measured up dry, it will ihew ill 
weight to be {com eighly-four to eighty fire pounds : then try another hasbtl 
or the same eoala well welled —the weight will be found not bd great ; Ibi the 
fact is, a bushel uf dry coals, if ever so round, has always a part imall, 
which runs like dry sand, and fills up cavities, making the whole a aalid 
mass ; whereas a baslinl of net coals only closes np the hollow cBriiy, and 
they clog logBther and »ill not weigh 80 much as the dry coals."'— 7Ve«(»f. 
pp. l91,19a,BOd200. 
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lense waste, from being of any ultimate advantage 
J the consumer, iLat Mr, Bi-andling, in his evidence, 
wlared tlie coals were reduced to a state, before 
|»ey were delivered to the retailers, infeiior in point 
f size to what they would have been if put on board 
liluiBcreeued. 

In recommending so considerable a change as the 
substituliou of weight instead of measure, througliout 
the whole of the London coal trade, it was necessary 
to consider the interests of individuals, as ibcy might 
be affected by any mode whicli should be adopted in 
charging the duty. With that view, the Committee 
I not only examined evidence, but caused experiments 
I to be made, as to tlie specific gravity of different sorts 
"of coals. It was the opinion of some witnesses, that 
the increase of weight which might be given to coals 
by wettingVliem, would open a source of fraud, little 
if at all inferior to tliat complained of from uncertain 
meterage. It was obvious, however, as well from 
the nature of the substance, as from various trials, 
that large coals would sustain but little moisture com- 
paratively ; and, moreover, that watering could not 
take place to any considerable extent, upon either 
large or small, without its effect being very apparent : 
whereas, in measuring, the strictest surveillance often 
failed altogether to protect the purchaser. As to the 
gravity of different Coals, the Committee found no 
such difference in the varieties raised in Durham and 
Northumberland, as to render weight an unfair cri- 
L terion between them : and the result of experiments 
l-tkB to the average weight of a chaldron of coals as 
■delivered iu the port of Loudon, led to the conclusion, 
^tiiat if the chaldron was taken at 25t cwt., and the 
Charges made on a ton in the piopottiou of 20 to 25i, 
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or 48. SH. to 6s,, the benefit of whatever error might 
esiBt would be given to the public. 

Having given the foregoing brief abstract of the 
voluminous evidence laid before Parliament, pending 
the contemplated alfoi-ations in the laws affecting the 
coal trade, it remains to be mentioned that, in pur- 
suance of the recommendations of the Committees of 
both Houses, the sale of coals, culm, and cinders by 
measure, was abolished within all porta of the cities 
of London and Westminster by the Act of 1831, 
before adverted to. This Act likewise abolished in 
the same places, the office of land coal-meter ; at the 
same time, authoiising the Corporation of London to 
pay, out of the fuuds placed at their disposal, such 
compensation to the parties removed, for the loss of 
their situations, as the said authorities should think 
proper j including the continuation of annuities to 
such superannuated meters as might have been so 
provided for previous to the passing of the Act. 

The corporation funds adverted to, will arise as 
follows : the metage jurisdiction of the city autho- 
rities, anciently granted to them as conservators of 
the river Thames, is suspended fur seven years ; 
meanwhile, the Act of 1831, gives them a duty of 
twelvepeuce per ton on all coal, culm, and cinders, 
brought into the port of London, to be applied for 
the pui'poses set forth in former Acts. The claims 
of the Coi'pomtion to dues for groundage and water 
bailage, are also suspended for seven years. Inland 
coals brought into London by tlie Grand Junction 
or Paddiugton Canals, paj' thirteenpence duty addi- 
tional, instead of fifteenpence as formerly. 

As the new regulation required that all coiitracts, 
existing at the time the Act took etfect, although 
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entered into ivitb reference to tlie old system of 
measure, should be fulfilled by the substitution of a 
delivery by weight, it was enacted that, for such 
purpose, " twenty-five hundred weight, and the hali 
of another hundred weight," should be considered 
and talien as equivalent to one chaldi'on. 

By the aforesaid Act, the Coal Exchange, (which 
is stated to have cost £60,000), with its site, build- 
ings, and appurtenances, as vested in the Corporation 
of London by the Act 47th Geo. III., is to continue 
BO vested. It is, moreover, declared to be a free and 
open market for the sale of coals brought into the 
port of London, and is to be denominated the " Coal 
Martet." Its government aud sustentation are de- 
scribed by the Statute. A duty of one penny per 
Ion on coals, culm, and cinders, an-iving within any 
jart of the port of London, or westward of Gravesend, 
8 authorised to be levied for defraying the expenses 
of the Coal Market, &.C. 

In reference to the removal of coals from ships in 
the Thames,* although the work is not absolutely 
thrown open to whomsoever will do it best and 
pest, Oie sphere of competition is considerably 
enlarged : lightermen are allowed to enter into part- 
nership with woodmongers, coal dealers, and others, 
aa carriers of coals, provided such co-partners as are 

• The ooil ebips in tha Thainea an delivered, 

men called " Whippera," who were lormerly pi 

lUings for twenty cbaldronB : Ihey bare aomel 

maoj as 2U5 cbaldrons in b day, oo eiUaordiuarj occaeioDB ; tltsy uould, 

■ever, work 105 nilb ease. Tbej coDsisl in grpat pari of Irisbmen; and 

ice tbe uew regulaliona baie BOnif nbui opened Ibis departmenl af the coal 

.de on the river, competitiaii bits bean tbe consequen 
Inlng williag to deliver ships at a penny per ton, while i 
brthingi. Frpqaent disputes 
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not lighteiiuei], do not enter into the bu^ess of con- 
Tejing in lighters, bargea, or other craft, for hire, 
any description of goods whatever, except only such 
coals as may be lightered by them in their trade of 
coal dealers. When the quantity of coal exceeds 
five hundred and sixty pounds, a ticket is given by 
the seller, specifying the sort of coal contracted for, 
the number of sacks, weight of each sack, &c. These 
sacks are required to contain either one hundred and 
twelve pounds, or tvpo hundred and twenty-four 
pounds net — except when the coals aie delivered by 
what is called " gang labour," when the quantity 
contained in the sacks is left undetermined. The 
late Act also authorises the delivery of coals in bulk, 
ja^ovided tliat the weight of the cart or other carriage, 
as well as that of the coals, be correctly ascertained, 
by a weighing machine erected for that purpose on 
the wharf, so that the carman can be made clearly 
responsible for the delivery of the specified weight, 
under a penally, to be levied according to the amoant 
of any deficiency that may be discovered. 

Eveiy carman, taking out coals for sale, is required 
to have a weighing machine, (previously proved and 
marked at Guildhall), attached to his carriage,* and 
with it, the carman is required to weigh any sack or 

• Id 1S3I, the large silver medal of ihe Societ; of At(6, nas given (o Mr. 
Brab;, for a machine for neigbing coals in soclis. Thia contriTsjioe coo- 
(islfd Blnply of a horixooUl ba-r of iron prtijecling behiod Iha waggon, and 
parallel wiih ihe Mdcs, lo one of wbieh il is fastened. Upon a hook at Iho 
end of this bar is Euapeoded a sleeljard, hiTing at oue end a. scale whiob 
bangs by four chains from a top- board for the reception of the aask, and at 
the other end a penJaut neighi, which will connterpoiae Iwo hundred weight 
in the scale. But as a satk of coals weighs Eomelhing more tbaa two hun- 
dred weight, this excess is ascertained by means of a amall moreable wdgbl, 
which slides along the gradqaled leTer^arin : it also Benes, when tba coals 
are poared out, to ascenain the weight of the emplf sack— thus gi ring ike 
exact weight of the tcmmodily in n ijuarter of a pound. 



sacks upon delivery to liis customers : tliis weighing 
to take place in the presence of a constable, if the 
purchaser chooses to call one. Stationarj weighing 
machines are also erected in convenient situations ; 
and no quantity less than 5^0 pounds of coals is 
allowed to be sold and delivered without being 
weighed. 

While recognising the great improvement which 
has been effected in the London coal trade by the 
substitution of the steelyard for the bushel, it must 
not be imagined by persons little conversant with the 
subject, that the sale of coals by weight was, on the 
coming into operation of the Act so often adverted 
to, absolutely a new thing on the banks of the Thames ; 
'for the fact is, that the practices both of measuring 
and weigliiiig obtained at oiice, early in the seven- 
teenth century; and a charter of l2th James I. to 
the Corporation of Loudon, recites that his Majesty 
had given to the Mayor, and Commonalty, and 
Citizens, and their successors, " the weighing of all 
and singular coals, called stone coals, pit coals, earth 
coals, and all other kinds weigliable, of what kind, 
nature, and species soever." 

Some idea of the extent of this trade may be derived 
from the following statement : — In 1836, the amount 
of coal, culm, and cinders, imported into the port of 
London, was 1,600,329 chaldrons equal to 2,040,291 
toDS, 25k cwt. being reckoned a chaldron, as required 
ly the late Act. At that time, the duty paid upon 
the coal and cinders, was six shillings per chaldron, 
and upon the culm sixpence ; — the entire importation 
produced £467,852. In 1830, the importation was 
■80 nearly on a par with that of 1826, that there was 
only the difference of about £100, in the amount of 
2 c 3 
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duty paid. From the IstofMarch, 1831, tliese duties 
were repealed; and in the following year, (1832,) 
the total quantity of the ahove descriptions of fuel 
imported at London, was 1,677,708 chaldrons, or 
2,139,078 tons, the aiDount of the preceding twelve- 
months. In 1833, the quantity of coals stated to have 
heen sold in the London coal market, was 2,006,653 
tons, of which the proportion of Stewart's Hetton, 
and Lambton's Wallsend — the sorts considered best 
for ordinary pniposes — was about 504,695 tons. The 
price of delivering these sorts at the cellar of the 
consumer, seems to have been S6s. per ton. 

Another account makes the amount much lai^er. 
According to a return lately made to the House of 
Commons, the quantity of coals brought coastwise 
and by inland navigation into the port of London, in 
1833 was 2,014,804^ tons, and 1834, 2,080,547 tons. 
Of these, there came from Newcastle, in 1833, 
1,060,839 tons ; in 1834, 1,143,903 tons ; from Sun- 
derland, in 1833, 666,787 tons ; in 1834, 559,105 
tons. From Stockton, in 1833, 170,690 tons, in 
1834, 64,268. From Hull, Goole, Gainsbrough and 
other places in Yorkshire, in 1835, 17,751 tons. At 
present, the current Loudon prices are — best Stewart's 
Hetton, or Lambton's Wallsend, 398. per ton ; best 
Newcastle, 27s., second, from SSs. to 378. 
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RISH, SCOTCH, AND WELSH COAL 
TRADE, 

Importation of Coals into Ireland — Dublin supplied 
from Whitehaven — Various Coalports — Legislative 
Regulations— Sales by Weight and by Measure — 
Coals allowed to be imported duty free, for certain 
Manufactories — Scotland behind England in the 
methods of working Collieries — Coal taken to Scot~ 
land dutyfree — Sold by Weight — Scotch Coal sent 
coastwise — South Welsh Trade — Newport — Small 
Coal, or Culm — Coal Balls. 

XRELAND, aJtliougli cnutaining witliin itaelf strata 
of bituminoua coal, and, especially, a vast deposit of 
antliracite at Kilkenny, imports a large quantity of 
the former description of fuel from various parts of 
Great Britain. The principal sources of supply are 
Whitehaven, in Cumberland ; Ayrshire, in Scotland j 
and South Wales. The city of Dublin is chiefly 
supplied from Whitehaven ; the exports from the 
latter place to Ireland having been, in the year 1828, 
upwards of 186,000 imperial chaldrons ; in addition 
to 16,328 chaldrons from Newcastle; 44,856 tons 
from Liverpool; and 13,250 tons from Lancaster. 
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rary, may be reduced as the annuitant meters die off, 
or accept certain situations of emolument ; aud they 
are finally to determine and cease altogether, when 
there sliall remain no longer any claimant according 
to the statute. But, pending that issue, there is a 
clause exempting from the aforesaid duty of fourpence 
per ton, all coals imported into Dublin, for the bona 
Jide use of the glass, sugar, aud salt manufacturers, 
and for the use of distillers, brewers, calico-printers, 
iron, brass, and metal founders ; paper, woollen, and 
linen manufacturers; dyers, chemical workers, and 
all other coals required for the use of manufactories. 
For these purposes, the consumption is very conside- 
rable, while in private houses, especially in situations 
remote from the capital, this valuable fuel is much 
too expensive to become common, It will, however, 
be recollected, that in addition to native and imported 
coal, Ireland is abundantly supplied with peat, which, 
not only is the common fuel of the poor, and indeed 
of all classes, in some districts, but it is also brought 
in barges by the grand canal, and consumed to a 
great amount, along with, or instead of coal in the 
capital itself. 

Scotland, as already stated, contains vast deposits 
of various kinds of coals ; but, notwithstanding tlus 
fuel has been worked in that country for a period of 
five or six hundred years,* the drawing and pumping 
machines, no less than the underground an-angements, 
were until lately in every respect much behind those 
of oui- English collieries : even the system of tubbing 
back the water by the erection of a sheathing of tim- 

• The first mcntioD of coal tb&t occurs In an; charter relalive to Scotland, 
occurs in a gran 1, executed in the ;ear 1291, ill favour of the Abbot ud 
Conreut of DunfermliDe, and the privilege or digging ooal in tbe laitdl of 
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bet inside the shaft, a practice almost iiuiversal iu the 
Northumherland collieries, was ouly introduced a 
few years ago. The introduction of cast-iron tuhhing, 
which is at ouce so durable and convenient, was first 
effected hy Mr. M. Dunn,* at Preston Grange Colliery, 
near Edinhurgh, in 1830. lliis gentleman was also 
the first to introduce the practice of tuhhing into Ire- 
laud, he having applied it for the first time in the 
sinking of one of the Caatle Comer pits in the county 
of Kilkenny, where a plank slieathing of ten fathoms 
long, supported hy inside crihs, accomplished the 
winning of a tract of coal, without that method unat- 
tainable. 

The consumption of coal, culm, or cinders in Scot- 
land is not burdened with any duty, as the commodity 
is both imported and canied coastwise without restric- 
tion ; a drawback being allowed upon all coal re-ship- 
ped for Scotland from any port in which it may 
previously have paid the duty. This circumstance, 
while it gives to the country all the advantages of an 
open ti-ade, at the same time brings the Newcastle 
traders into direct competition with the Scotch colHers 
almost at the very mouth of their pits. 

Edinburgh is mostly supplied with good coal, as- 
similating to the English in quahty, from pits iu the 
Beighbourhood ; especially from the collieries of Lord 
Elgin, The coals were formerly sold by measure iu 
the city, but fraudulent tricks being common, and 
complaints consequently arising, as in the sister 
capitals, the Magistrates resolved that tliey should be 
sold by weight, and to facilitate this object, they 
established steelyard weighing machines at conve- 

le firal eilier medal of the Edinburgh So- 
' ling in Scotland. 
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nient comers of the streets, where any person may 
have his purchase weighed. The waggoner who 
takes the coals, receives a ticket from the coal agent 
specifying the weight of the load ; and if a pur- 
chaser chooses to have it weighed at any of the ma- 
chines, and finds it short of the quantity charged, the 
carman is liable to make good the deficiency. Coals 
are likewise sold by weight in the city of Glasgow, 
which is well supplied from the collieries of the Doke 
of Hamilton, Mrs. Dixon, and a great number of 
others, in the immediate district, nn 1828, there 
was shipped from Scotland and sent coastmse to va- 
rious parts of Great Britain, 233,338 tons of coal ; to 
Ireland, as we have already seen, 40,295 tons ; to 
the British Colonies, 18,635 tons; to other foreign 
countries, 13,305 tons, making a total of 305,573 
tons. During the same year, the quantity of coals 
imported at the following places collectively, viz. : — 
Leith, Dundee, Montrose and Arbroath, Banff, 
Greenock, Aberdeen, Kirkaldy, Inverness, Grange- 
moutli, Thurso, Dumlries, Irvine, Lerwick, Stomo- 
way, Kirkwall, Port Glasgow, Bon-owstoness, Stnm- 
raer, and Campbeltown, amounted to 283,059 tons, 
charged by weight ; to which has to he added 194,109 
chaldrons, sold by measure. 

The immense size and vast contents of the great 
Welsh coal basin, have been previously adverted to. 
From that all but inexhaustible depository, prodigious 
quantities of tlie various kinds of coal are sent to dif- 
ferent parts of the United Kingdom : the working of 
collieries having amazingly increased of late years, 
owing in great part to ihe extendted advantages of 
canals, and rail or tram roads. Mr. Coffin stated m 
1829, that twenty years previous, there were hardly 
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may coals shipped in Newport — perhaps not a thou- 
sand tons in the coui-se of the year ; whereas, at the 
period named, the shipment atuouuted, collectively in 
that port alone, to nearly fifteen hundred tons a day. 
- There is, as already intimated, an extensive trade 
in coal carried on between South Wales and Ireland. 
The ports of shipment are principally Cardiff and 
Newport, Swansea and Neath j and the vessels used, 
wre generally from 120 to 200 tons burthen. The 
quantity sent from the former of these ports in 1829, 
has been stated at about 60,000 tons ; and from the 
ethers, at about 550,000 tons. Newport enjoys an 
exemption from the duty of ibui- shillings per ton 
collected upon Welsh coal shipped from every other 
part of the Principality. This advantage was given 
during the reign of George the Third, by an Act 
which declares all vessels going to the eastward of 
the Holmes, (two islands in the Channel), to he 
duty free. As this regulation gives almost the ex- 
clusive benefit of the Welsh coal trade between 
Bridgewater and Bristol, to Newport, the shippers of 
Cardiff, whose harbour is ouly excluded by falling 
about half-a-mile on the wrong side of the line drawn 
from the Holmes, loudly complain of the preference : 
8t the same time characterising it as " a clause 
lapped into the Monmouthshire Canal Act." 

The exemption from duty here alluded to, had tlie 
effect of opening up coals at a greater distance from 
the market than otherwise they might have been — 
the Nevrport coals ti-avelling, on an average, from 
twelve to fifteen mUes by the tram-roads : they are 
consequently considered to be dearer than coals that 
liave only to be carried half that distance to the ship- 
jHDg port, by the amount of such extra haulage and 
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tonnage ; the consumer having sometimes had to paj 
six shillings a ton at Newport, when the same might 
have been purchased at Lydney for 3s. 6d. In refe- 
rence to this matter, David Mushett, Esq., a well 
known iron and coal master of Gloucestershire, stated, 
in his evidence before a Committee of the House of 
Lords in 1830, that, while at Lydney, the small coal 
was required to pass tLrough a three-eighths of an 
inch riddle, Newport shipped it without either riddling 
or duty in the markets within tlie Severn. Tlie ports 
of Swansea and Neatb, which are not within the 
Severn, were permitted, it was alledged, and con- 
trary to regulation, to ship all their small coal at the 
lower duty, and subject nominally to a two-inch 
riddle, though seldom enforced, even of this large 
size. The coal here alluded to is not only small, hut 
considered to be of a very inferior quality. Mr. 
Mushett says, that in 1828, not a single ton of that 
description was sold at Lydney, whereas there was 
shipped during the same year at Swansea, upwards 
of fifty thousand tons of small coals, nominally 
subject to a two-inch screen ; not a binding coal, but 
a free burning coal. It was shipped under the de- 
nomination of bastard culm ; it is in an intermediate 
state between stone coal and bituminous coal ; it 
buiTis easily, with a little flame, but does not adhere 
much together. In the same year, the stone coal 
culm exported from Swansea was upwards of sixty- 
four thousand tons : it is chiefly used in the furnaces 
of steam-engines, and for smelting. When these 
coals from the Welsh ports are shipped for foreign 
markets, the owners of the vessels are obliged to 
enter into a bond tliat the vessel shall proceed to the 
port for which it is cleai"ed out. Stone coal culm. 
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I from its slow combustion, and the long steady heat it 
is capable of affording, is well adapted for lime burn- 
ing, and large quantities are exported for that purpose : 
mixed with clay so as to form balls, it is also used in 
Wales for domestic purposes. In the cottages of the 
peasantry in the counties of Glamorgan and Carmar- 
then, and more especially in Pembrokeshire, tliese 
balls form the principal article of fuel. The culm 
and clay, being first thoroughly mixed by the bare 
feet of one or other of the female part of the family, 
■ are moulded into balls of an oval shape, and the good 
I housewives not unfreijuently display their taste by 
the fanciful way in which they place these balls edge- 
wise in the grate, each row being inclined at a differ- 
ent angle ; and, under the active influence of that 
passion for whitewashing, (which extending from the 
church belfry to the pig-sty, adds very materially to 
the picturesque nature of Welsh scenery,) they are 
not unfrequently, together with the bars of the grate, 
whitewashed also. These balls are, as may readily 
be supposed, difficult to ignite, but being once lighted, 
bum for a great length of time, and being renewed 
at the top as they slowly consume, the fire is not 
allowed to go out, in some cases, for many years ; 
SQch a catastrophe would, indeed, be regarded by a 
thrifty housewife, as an unlucky omen. The appear- 
ance presented by a file of this description, with 
various articles of linen hung up to dry, absolutely 
in the chimney, (for the balls, like stone coal, emit 
neither smoke nor flame,) is not a little singular to 
any one accustomed to the " bleezing ingles," and 
■'black diamonds" of the North of England.*/ 
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CONVERSION AND PRODUCTS OF COAL. 

Sfanufacture of Toys, S;c. Jrom Glance Coal, Cannel 
Coal, and Jet — Pulverised Coal — Copperas — Bi- 
tuminous Products of Coal — Pitch Lake — Early 
Experiments on Mineral Tar — Natural Fountains 
of Gas— Earl of Dmdmald's Patent— The Dis- 
tillation of Coal — First exhibition of Arti^cuU 
Gas — Manufactured for purposes of Illumination 
— Residual Matters — AmmoniacallAquorandCoal 
Tar — Incineration of Coal — Hard and Sofi Coke 
— Processes of Preparation — Branching Coal — 
Smoke, Soot, and Ashes. 

X HE more direct conyersiou of coal iu substance, 
into a variety of articles, has been already mentioned 
in a previous Chapter : it need, therefore, only be 
repeated here, that while glance coal is, in some 
countries, largely appropriated to the formation of 
trinkets, as cannel coal is in our own, it is to the 
depositories of jet, the most perfect of the lignites, and 
itaelf a species of coaJ, that the Eugliih artist is in- 
debted for tlie material most liighly prized as a 
substitute for black amber. This substance, of un- 
doubted ligneous origin, is frequently met with in / 
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Ike sandstone rock about Whitby and Scarbrough, 
from whence it is sent to London and Birminghani : 
it occurs in pieces of various sizes, and is valuable 
according to its quality. There is an immense block 
of beautiful jet from the former of the above localities, 
in the Museum at Newcastle. When of fine grain, 
it yields freely to the file, and to the tools of the 
turner; and vast quantities of it are annually con- 
sumed in the manufacturing of beads, crucifixes, 
brooches, boxes, and other personal ornaments and 

Coal, in a pulverized state, is an article of com- 
merce, there being a manufactory of coal and coke 
dust at Wigan, in Laucashh'e : and it is said of the 
celebrated John Gait, tliat in early life, he read many 
books on astrology, alchymy, and witchcraft; and 
from the study of such occult subjects, he seems to 
have imbibed some strange notions, which his strong 
sense has not altogether eradicated. The only useful 
result of his study of the black arts, was the appro- 
priate discovery, that coal pounded lo an impalpable 
powder, makes an imperishable black. Gait hints, 
that this might have turned out a profitable specula- 
tion, had he pursued it : and he generously promul- 
gates it for the benefit of modern practitioners of the 
black arts, whether iu Ink, blacking, or paint-making. 

If we take a lump of coal, of a certain description, 
and expose it for a time to the iiifiuence of moisture — 
say to the rain, and then evaporate the liquid in which 
it has lain, we shall obtain sulphate of iron, or green 
vitriol. If the coal be next submitted to a strong 
heat in an iron retort, and the fume which arises be 
passed through water, the obviously resulting products 
will be hydrogen gas and coal tar, — the former aeri- 
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foiTii and biglily inflammable, the latter a black 
odorous liquid. Having yielded these matters, the 
coutents of the retort will have taken that form known 
by the name of coke. 

The above is descriptive, not of merely laboratory 
experiments, but of economical processes, which are 
eveiy day carried on in tlie conversion or analysis of 
coal, o» a large scale. In the laboratory of nature, 
as well as in the crucible of the experimenter, not 
only these, but various other products ai'e eliminated. 

Although we have assumed that Itom ooe lump of 
coal, the above-mentioned results might be derived — 
which, indeed, would not be an extraordinary case — 
it will be obvious, nevertheless, that certain sorts 
must be more or less adapted for pai'ticular purposes, 
according to their composition. 

At Newcastle-upon-Tyne, as well as in other col- 
liery districts, martial pyrites are often found mixed 
with the coal in such abundance, as to render the 
latter unsaleable for fuel ; but persons are employed 
to pick out these "brassy coals," as they are called, 
and remove them to a proper place where, in process 
of time, they become acidified and fit for the produc- 
tion of green vitriol. 

The iron contained in the martial pyrites is in a 
metallic state, and combined with sulphur. The su- 
per-aulphuret of iron iu this mineral, is converted into 
sulphate of iron at the great copperas works, by ex- 
posing the pyritical coals to the aii- and rain for 
several months in large beds prepared for the purpose. 
The sulphur decomposes the water which falls upon 
the beds, and is itself converted thereby into sul- 
phuric acid, which combining with the iron forms 
the salt in questiou ; and tins is afterwards extracted 



PETROLEUM. 

from tlie mass br tiximtioa and cryiitallizatioii.' 
There are sereral places where green vitriol is thiut 
procured, in the neighbourliood of Newcastle ; and 
the process is carried on npon a large scale at Dept- 
ford, near Loudon. BeantiAil natoral cxrstals of this 
sail are occasionally met with : pieces of green ti- 
triol nsed to be collected in great abandance from 
crevices in the pillars of the deserted coal-woriu at 
Howgill, near AVhiteharen : this sabstanoe is also 
found shooting from prrites of iron in the viciD^ of 
the coal in other places. 

We have elwwhere adverted to the leodemnr of 
iron pjrites (o originate spontaneoos combustion, 
vhen mixed with bituminoas coal in a comminnted 
state : this, liowever, only takes place where the mass 
is exposed to the fr^e action of the atmosphere ; and 
there seems no reason to snppose sncfa a phenomenon 
occors in (be depths of the mine, where air is ex- 
cluded, and the materials are in sitn — though a dif- 
ferent opinion fonnerlr obtained. KJaproth believed 
''Aat the Carisbad waters were beated by a large bed 
of coal, set on fire by iron pyrites, and that iron py- 
rites, coal limesftone, and salt springs were the raw 
materials out ol' wbich Nature elaborated the hot mi- 
neral waters — an hypothesis now exploded, a* Jame> 
■on observes, both on geognostical and chemical 
'grounds. 

The elaboration of petroleum or mineral oil, which 
s been foond in neariy all the countries of the globe, 
'Varying from the finest Penoan naphtha, through all 
"le gradations of the white, re^^dish brown, and black 
N:k oil, to the impure earthy pitch, has bran usually 
icribed to some subterranean process of charring 

2 D 
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and combustiou undergone by tlie coal in its natui'iil 
deposit. There is, however, some disagreement be- 
tween chemical authorities in their conclusions re- 
specting the probable origin of naphtha— one indivi- 
dual discovering in its composition products indicative 
of destructive distillation, and another obtaining re- 
sults similar to those yielded by oil of turpentine, a 
product of vegetable life separated at a comparatively 
low temperature. From a series of investigations on 
Persian and commercial naphthas, by Dr. Gregory, 
the results of which were laid before the Royal Society 
of Edinburgh, that gentleman concludes, that if both 
descriptions experimented upon were genuine, there 
must be at least two Icinds of naphtha, — one, a pro- 
duct of destructi%'e distillation, the other the oil of 
turpentine of the pine forests of which our coal fields 
are formed, separated lay a gentle heat, either before 
or after their conversion into coal. Dr. Reichenbacli, 
who has recently succeeded in obtaining pure petro- 
leum from coal by artificial distillation, considers that 
our mineral coal is nothing but the turpentine oil of 
the pines of former ages, which have been converted 
into coal. Petroleum wells he considers to be feeble 
distillations of large beds of coal, and produced by 
the universal subterranean heat of the globe.* 

There are three varieties of bitumen, which appear 
like the rock oils in differeut stages of spissitude or 
induration : — 1 . Earthy bitumen, which does not occur 
in this country : at a place called Puy de la L^ge, 
in France, it is so viscid that it adheres strongly to 
the foot of the traveller. It is foimd in the East, in 
Persia, and elsewhere, and is used for plasters, as pitch 
is used in this country, and also as a coarse varnish. 

• JHDiMOD'a Kdiii. Phil. Jouro, 1834. p. 3T6. 
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2. Elastic bitumen, or mineral caoutchouc, so crj-'ed 
from its resemblance to the common Indian ml: .-,,-, 
and some of the properties of which it possesse-.. It ( 
is found in the Odin Mine at Caatleton, Derbyshire, 
and in the coal mines at Montrelsue, in France, at the 
depth of thirty-five fathoms, where it is of a blacker 
brown colour than from Derbyshire. 3. Compact 
bitumen, or apshalt. It is found in the Palatinate, 
iu France; at Neufchatel, in Switzerland; in large 
strata at Aoloua, in Albania ; and in large pieces on 
the shores, or floating on the surface of the Asphaltic 
Lake, in Judea, called the Dead Sea. It abounds 
in the islands of Barbadoes and Trinidad, in the West 
Indies.* In the latter, it occurs in a vast lake, three 
miles in circumference, called the Pitch Lake ; the 
thickness of which in unknown. A gentle heat ren- 
ders it ductile, and when mixed with grease or com- 
mon pitch, it is naed for paying the bottom of ships. 
Bitumen enters into the composition of the black in- 
durated shales which accompany common coals : it is 

• Our l&test x^counts of Lbs Pilch Laku a.re lliose givuu by Wubsier ia lbs 
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also the colouring matter in certain species of lime- 
stoue or black marble. Hatclietine, a black wax-like 
substance, occurring in the veins among the ironstone 
at Merthyr Tydvil, in South Wales, appears to be a 
peculiar species of bitumen. 

Mellite, Retinasphalt, and fossil copal, are sub- 
stances commonly found in connexion with bitumi- 
nised wood ; they have been supposed to be vegetable 
resins, changed by the process of mineralization, to 
which the latter have been subjected: or bearing a 
similar relation to the matter of the lignites from 
whence tliey may possibly have exuded, that the 
tme bitumens do to the carbonaceous deposits from 
which they are derived, and which owe to them tiieir 
different degrees of inflammability. 

The foregoing are substances eliquated by nature, 
for the most part in profound obscurity, but probably 
from coal seams ; products, some of a similar and 
others of a difl'erent composition, are constantly ex- 
hibited by art. The most common of these is the coal 
tar of our gas-works. Tlie manufacture of this liquid 
on a large scale, and with a commercial object, long 
preceded tlie idea of applying the niflammable vapour 
so abundantly evolved during the process, for purposes 
of illumination. In a work published at Frankfort 
in 1683, by John Joachim Becher, he says, "in Hol- 
land there is turf, and in England there are coals, 
neither of which are good for burning, either in apart- 
ments or smelting-houses. I have, however, disco- 
vered a method of burning botli these 1o good coals, 
80 that they shall not only produce no smoke or bad 
smell, but yield as strong a heat for melting melala 
as that of wood, and throw out such flames, thai a foot 
of coal shall make a flame ten feel long" Here we 
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Ihave not only the idea, but au actual descriptlou of 
lithe phenomenon produced by a common gas appara- 
Itus. The author proceeds : — " This I have demon- 
I rtrated at the Hague with turf, and proved here iu 
F England with coals, in the presence of Mr. Boyle, 
I by experiments made at Windsor on a large scale. 
I It deserves to be remarked on this occasion, that as 
f the Swedes procure their tar from fir wood, I have 
I procured tar from coals, which is in every thing equal 
to the Swedish, and even superior to it for some 
purposes. I have tried it both on timber and ropes, 
and it has been found excellent. The King himself 
[Charles II,] ordered a proof of it to be made in his 
presence. This is a thing of very great importance 
to the English ; and the coals, after the tar Las been 
I extracted from them, are better for use than before."* 
I We now come to one of the most beautiful as well 
as nsefnl discoveries of modem times — the application 
oi coal gas as a substitute for oil and candles iu the 
illumination of streets aud apartments. An expres- 
sion of wonder almost necessarily escapes from tlie 
person who hears of the above experiment, aud re- 
collects, at the same time, the previously well-known 
phenomenon of the " buniiug well" at Brosely, that 
the artificial application of coal for such purposes 
should not sooner have been suggested. The tre- 
mendous exhibition of this agent iu our coal mines, 
were but little calculated to lead to such a result j 
and to this day, no economical advantage is taken of 

it.t 

• BeokniBii'a Hitl. tn'enLiona, vol. i. ji, 339, ■' Al present," u}> iho 
iranalawr of Beckmaa, in I7y8, " Ibe bumiog uf cdbIi in order tg prucurt 
rrom Ihcrn rock oil, used p&tUcularl? by tlie leather manuhcluran, «,nd 
nhiFb on Ibat account must not be ciporled, ia much pracliaed in tlogland." 

i " It appBars tery remaikablo,'' obaervea Mr. I.jbU, " 
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Gaseous exhalations are common in different parts 
of the world — in India, Persia, China, &c. There 
are some of tliese natuyal gas vents in China which 
have heen burning for centuries, and are turned to 
economical account. Beds of coal, though at a great 
dcptli, are frequently pierced by the horers for salt 
water, and from the wells thus made the inflammable 
I'apour springs op : it sometimes appears as a jet of 
fire from twenty to thirty feet high, and in the neigh- 
bourhood of Tlisec-Lieon-Teing, the salt-works were 
formerly heated and lighted by means of these foun- 
laius of fire. Bamboo pipes caiTy llie gas from the 
spring to the place where it is intended to be coa- 
siiined. These tubes are terminated by tubes of 
pipe-clay, to prevent their being bumt. A single 
well heats more than thvee hundred kettles. The 
fire thus obtained is said to bf so exceedingly brisk, 
that the cauldrons are rendered useless in a few 
months. Other bamboos conduct the gas intended for 
lighting the streets and the great rooms or kitchens. 
Thus, Nature presents, in lliis place, a complete 
establishment of gas light. A.; the whole of the 
gas cannot be employed, the ..xcess is conducted 
beyond the limits of the salt-works, and there forms 
three chimneys or coluinns of flame.* 

In America, several fountains of inflammable va- 
pour have been discovered. The village of Fredonia, 

districU of the Britlab I^lbs. wheru &acb a large amouDt ofcacburelteil hj- 
drogen Is BDoually produced, meflus hate uol b"ci] adnpled Tor mating an 
economical use of ihls gaa, both as respeoto liptil and heat.''— Cfotijical 
Manual, p. IS2. Id illuetration of [he circamstance alluded 1o by Mr. Ljrdl, 
laa; bo mentiooed the sinking but uDDOticad ract, thai ten times a* much 
gas ia avolted aunuullj b; Ihe KBSte pip" at WallBend, described in a prerioai 
Chapter, aB 1e mo □urn c la red hj the ShediBld Gas Worli'a CtUDpauy, for Ike 
lllniniualioD of thai large (ami. 
• i:din. Phil. Journ. I83P. 
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in Uie State of New York, is lighted by a natural 
disuharge of gas which is collected by means of a pipe 
into a gasometer. The quantity obtained is about 
eighty cubic feet in twelve hours. It is carburetted 
hydrogen, and is supposed to be derived from beds of 
bitundnoua coal. The same gas is discharged iu much 
larger quantities in the bed of a stream about a mile 
from the village. 

The extraction of tar Irom pit coal was mentioned, 
as we have seen above, so early as the year 1683. 
The process was, at an after period, caiTied on witli a 
commercial object in the neighbourhood of Newcastle, 
by a Baron Van Hacke, who died at Gateshead in 
1780, having been brought over from Silesia for the 
purpose of managing the works at the above place. 
In 1781, a patent was granted to the Earl of Dun- 
donald for " a method of extracting or making tai', 
pitch, essential oils, volatile alkali, mineral acids, salts, 
and cinders; from pit coals." So much importance 
was attached to tliis patent, that the usual term of 
fourteen yeai"8 was afterwards extended by Act of 
Pai"liament, to twenty years, from June 1, 1785. 

Here we have distillations of coal, made on tlie 
large scale, for almost every purpose, except the pro- 
duction of gaa for illumination : to the evolution of 
which, all the matters regarded as of most importance 
by the above-mentioned projectors, arc at present 
considered to be only subordinate. That a perma- 
nently elastic and inflammable aeiiform fluid is 
evolved from pit-coal, appeal's to have been first 
ascertained by a Rev. Dr. Clayton, an account of 
whose discovery was published in the Philosophical 
Transactions of the Royal Society, for 1 739. Subse- 
quent chemists exhibited tlie gas iu their experiments ; 
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but the credit of having divulged the notion of turu- 
ing it to practically useful purposes has been disputed 
between the partizana of Mr. Murdoch and Mr.Winsor. 
The former individual, while residing at Cornwall in 
1792, commenced a series of experiments, iu the 
course of which " he remarked," sajs Dr. Henry,* 
" that the gas obtained by distillation from coal, peat, 
wood, and other inflammable substances, burnt with 
great brilliancy upon being set fire to ; and it occur- 
red to him, that by confining aud conducting it through 
tubes, it might be employed as an ecouomical substi- 
tute for lamps and candles," in 1798, Mr. Murdoch 
constructed an apparatus at the Soho Foundry, in 
Ayrshire, which was applied during many nights to 
the lighting of the building ; and in 1802,an illumi- 
nation of the manufactory, in honour of the Peace, 
afforded an opportunity of making a public display of 
the new lights. 

In the years 1803 and 1804, the general nature 
of gaa-Ught illumination was exhibited by Mr. 
Winsor, at the Lyceum Theatre in London ; but the 
apparatus, by the means of which he obtained the 
coal gas, and the mode of purification which he 
adopted, were kept secret. Such, however, was the 
brilliancy of his lights, and the publicity given to the 
hypothesis of illumination thus exhibited and recom- 
mended, that establishments for lighting apartments 
and streets with coal-gas, almost immediately fol- 
lowed . 

It would he out of place in this work, to do more 
than allude to tliis most important product of pit coal ; 
elaborate desciiplious of the various methods of dis- 
tillation, purification, conduction, and burning of 

• Thompson's Chontibtrr. 
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coal-gas, adopted at the establisliments Ibroughout 
the country, will be found in works appropriated to 
the subject. Briefly, it may be stated that, in prac- 
tice, bituminous coal is distilled in large closed cylin- 
drical retorts, placed side by side in a neai"ly hori- 
zontal position over heating furnaces, to produce de- 
composition of the coal. Tlie gross fume hence 
evolved by the application of heat consists, besides 
the carburetted hydrogen, of an aqueous* ammoniacal 
vapour, a thick fluid resembling tar,f and some non- 
inflammable gases. The separation of these products 
IB efi'ected by first condensing the vapour in pipes 
laid through a cold-water tank, and then passing it 
through dry quick lime, lime in solution, or red-hot 
cylinders, by which means the gross matter is pre- 
cipitated, while the gas is carried onward in a purified 
state to the gasometer, from which it is distributed 
by service pipes for use. The best coals for gaa are, 
generally speaking, those that yield the largest 
amount of bituminous products, and are at the same 
time, free from dirt and sulphur : some of these kinds, 
however, yield so spongy and worthless a description 



• This liqaor, on being Eubjected lo cbrroical proceuen, is matle u> jield 
sulphate of ammoiiia, (the Enl ammoDiac o( the shops) j und catbunate of 
■mmaDla, (coididod pungent Hmelling ults); also Pruoian blue, &c. 

-|- Iq acme places Ibie product is a Iroubleioaie commoditj on the bandt 
of the maliera of gaa, as while il caoDot be Buld, [he law Torbida it to ba 
poured out on account of the noisome stench which ii jields ; It hai been 
known to be ran into the oM vorkioga of a collierj h; bogslieadi at a time. 
Il may, however, ho re diafilled fur gas, yielding nearlj twice ai mnob as ibe 
witlgbt o[ coals; but duriDH the process so great a deposit of carbon 
lakes place, that the retort presently beconies useless, and bence, it ii not 
used. As fuel, it might be burnt Doder certain circumsiances ; its healing 
powers, howeier, according to Dr. Daaheny, are not (trealer than good ooal. 
The liqnld bun>l in the newly inrentod " Naphtha Petroleum Lamps,'' is 
ondersltiod to be a distilled product of coal tar; it is also used for effecting 
Ihe solution u( caoutchouc, as used in »luraLing ih>! celebrated walerproof 
' ^llMi and likewise for MTSra) kinds of n 
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of coke, tliat in places wliere the cinder h of consi- 
derable value, some sacrifice of direct productiveness 
in the yield of gas for the sake of superiority in the 
cai'bonaceous residuum is preferred. One pound of 
good coal will yield four cubic feet of gas. The coke 
or carbonaceous base of the coal remaiuing, after dis- 
tillation, in the retort, varies firom 25 to 50 per cent, 
as compared with the original amount. Coke is an 
important product of the gas works, and is sometimes 
sold for more than the original cost of the coal. 

Besides the enoimous amount of coal coDsuuied 
for various manufacturing purposes iu the same state 
in which the article is supplied for filing in general, 
there is also a vast quantity prepared and sold in the 
state of coke or cinders. This indeed is the condi- 
tion in which the fuel is used at most of the smelting 
establishments, as well as for a great variety of pur- 
poses connected with the working of metals. The 
cinders commonly made are of two sorts — hard cokes, 
or those in which the bituminotis quality has been 
completely exhausted ; and soft cokes, or those which 
having been but partially burnt, retain some degree 
of inflammability : the terms hai-d and soft, however, 
as thus used, have reference rather to the methods of 
coking, than to the absolute quality of the products — 
for the hard cokes are much softer, and the soft cokes 
considerably harder, as the coals from which they are 
made partake more or less of these chaiacteristics, 
The methods of preparation pursued with reference 
to both sorts are so accurately described by Parkes 
iu his " Chemical Catecliisra," that most subsequent 
wiiters have satisfied themselves with transcribing 
his account. 

The hard cokes are prepared by su' ' ' 
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to a certain degree of torrilicatiou, in a sort of /umace 
called a coke-oven. Altbough the identical ovens 
described by Mr, Parkes aa near Sheffield no longer 
exist, there are a great number of others, within a 
few miles of the town, from which the various manu- 
factures are supplied, and the construction of which 
is exactly similar to the former. Each oven is a cir- 
cular building, ten feet in diameter within, and the 
floor laid either with fire-brick squares, or with com- 
mon brick set edgeways. The wall of the oven rises 
about two feet perpendicularly above the floor, and 
the whole is then covered with a brick arch or dome, 
which rises three feet six inches more, forming a cone 
whose base is ten feet, and whose apex is two feet, if 
measured within. This opening of two feet at the 
top, is left for the convenience of supplying the oven 
with coal, and to serve as a chimney during the pro- 
cess. Tlie whole height of the buUding, from the 
floor, is about six feet j and the wall, which is eighteen 
inches in thickness, is built with good bricks, well 
and closely liiid, that no air may get in through any 
part of the work. 

Tlie floor is elevated three feet above the ground, 
for the convenience of placing an iron barrow under 
the door-way to receive tlie coke as it is raked from 
the oven. When the oven is thus flnished, a strong 
perpendicular wall of common unhewn stone is 
usually thrown round it, of about two feet in thick- 
ness, and carried up the whole height of the oven, 
forming a complete square. The four corners be- 
tween the circular building and these outward walls 
are then filled with soil or lubbish, whicli is well 
rammed in to give greater firmness to the work, and 
more effectually to exclude almospiieric air. These 




oveua ai'e generally arranged six or eight in a row, 
either against the side of a hill, or in a moiind of 
eaj-th artificially raised to a level with the top, for the 
convenieuce of sbuotiDg the coals in at the aperture ; 
the doora, or openings in front, are level with the 
inner floor. 

When these ovens are once heated, the work goes 
on night and day without inten'uption, and without 
any other expense of fuel. It is conducted thus : — 
Small refuse coal, of good quality, is thrown in at 
the circular opening at the top, in quantity sufficient 
to fill the oven to the springing of the arch ; this 
charge is then levelled with an iron ntke, and the 
door-way built up witli loose bricks. The heat which 
the oven acquires in a former operation is always 
sufficient of itself to light up the uew charge; the 
combustion of which is accelerated by the atmospheric 
air, that rushes in through the joints of the loose 
bricks in the door-way. In two or three hours, the 
combustion gets to such a height, that the attendant 
finds it necessai'y to check the influx of the atmos- 
pheric air : the door is, therefore, now plastered up 
with a mixture of wet soil and sand, except the top 
row of bricks, which is left unplastered all uight. 
Next morning, (when the charge has been in tlie 
oven twenty-four hours) this row is completely closed 
also ; but the chimney remains open till the flame is 
gone, which is generally quite ofif in twelve hours 
more : this apertui*e is then covered with a few loose 
stones, upon wliich is heaped a quantity of sand or 
earth. All connexion with the atmosphere is now 
cut off, and in this condition the wliole remains for 
twelve hours more, to complete tlie operation. The 
door-way in front is then opened, and tlie cokes, 
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which appear in large rbomboidal pieces, lianiig a 
form similar to that presented by starch, are raited 
out into iron wheelbarrows, or low waggons, to be 
carted away. Tlie whole operation takes np forty- 
eight hours ; and as soon as the cokes are removed, 
the ovens are again filled with coal for another bum- 
iiig : about two tons are put in for each charge* 
The cokes thus produced are, as just stated, very 
large, ponderous, extremely hard, of a light gray 
colour, very sonorous, and shine with a metallic 
lustre, appearing very different in this respect from 
those commonly produced by tlie burning of whatever 
description of coal under ordinary circumstances. 
They are used in the smelting of iron ore, in the steel 
casting fnrnaces, and in various manufactures that 
require an intense and long continued heat. Cokes 
of a similar quality are produced without the aid of 
ovens by piling large coals in long lieaps about three 
feet wide, two feet high, and ten yards in length : 
the row being lighted by tlie application of burning 
cinders, and the access of atmospherical air regu- 
lated, and finally excluded, by covering up the mass 
with sand and ashes : in the conversion by this pro- 
cess, the fuel loses about half its weight. 

When coke is required to be more of the nature of 
charcoal, the process is conducted in a different man- 
ner. If small coal be used, it is thrown into a lai^e 
receptacle, similar to a baker's oven, built of brick, 
with a tall wide chimney to throw off the smoke, and 
previously brought to a red lieat. Here the door is 
kept constantly open, because the heat of the oven is 
of itself aiifiicient to dissipate the bitumen of the coals, 
tlie disengagement of which is promoted by frequently 
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stiriiug the coal with a long iron rake : water is also 
occasionally thrown upon the mass daring combustion. 
The coke made hy thia method, though the same kind 
of coal be used, is very different from that produced 
by the former operation : this being intensely black, 
very porous, and as light as pumice-stone. It is used 
for a variety of purposes ; but wlieu intended for the 
iron and steel forges, great care must be taken that 
the coal shall he free from all heterogeneous mixtures, 
especially sulphur and pyrites. 

The appearances presented by different descriptions 
of coal when passing into the stateof coke,havealready 
been intimated by the terms open-burning and caking : 
in both kinds, the process of incineration ends in 
yielding a residuum of ashes, — but the different effects 
of fire upon them are extraordinary ; the pieces of coal, 
ill the one instance, igniting and consuming, almost 
as independently as so many lumps of wood ; and in 
the other, not only coagulating, but as it were, tumi- 
fying and expanding, somewhat in the manner of 
borax when exposed to heat. One of the free-burn- 
ing coala of South Wales is remarkable for the 
swelling or brandling which takes place during 
combustion, and in the process of coking, which is 
effected in the open air. This aborescent appearance, 
ao different from that which takes place in other 
bituminous coals under similar circumstauces, had led 
to the local term, " G16 spagod,'^ or brancliing coal. 
In some varieties (from the Clyngwemon seam, for 
instance,) this property exerts such an effect on the 
coke as to make it nearly as light and porous as 
wood charcoal. 

In every instance where coals are burnt, there are 
two products evolved of a most obvious characterji 
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rather Uie same product presented under two condi- 
tions, smoke and soot, — the former, turned to no 
profitable account, the latter of some value in agri- 
calture and the arts. " Were it possible," says 
Peckatone,* " to collect the dense smoke thrown out 
by burning coals, deprive il of its combustible parts, 
and condense it, it might perhaps be applied to the 
pui'pose of generating artificial light." This object, 
however, has not been attempted. Soot, derived from 
the combustion of pit coal, yields according to Sir H. 
Davy, ill addition to the charcoal which forms its 
basis, ceitain proportions of volatile salts, extractive 
matter, and an empeurematic oil : to these it owes its 
efficacy in certain cases, as a manure, being cliiefly 
used in top-dressing some descriptions of land. It 
may be added, that the ashes of pit coal are used 
about London in admixture witli clay in the making 
of bricks ; and in tlie northern counties generally, aa 
forming with the night soil, a valuable agricultural 
compost. Tims, we see, that not only is this fuel of 
inestimable value for the direct puq)08e3 of affording 
light and heat, but also in a variety of other ways ; 
that even its very refuse is converted by the skill of 
the chemist, or the industry of the labom-er, to eco- 
Domical and other uses. 
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Extent of Home Consumption — Importance of Coal 
in the (feneration of Steam — Steam Engines — Ma- 
mifactures of Earthenware and Glass — Statements 
of air. PeUatt—Gas Works— Iron Works—Con- 
sumption of Coal in Sheffield — Manchester — Bir- 
mingham — Leeds — Liverpool — Londott — Consump- 
tion in the United Kingdom — Tax on Coals or 
Hearths proposed — Waste of Coal at the Collieries. 

J.T would be uninteresting, if not impossible, to spe- 
cify all the circumstances under which coals for the 
pm-poaes of fuel are applied in this country ; and 
while it would be an hopeless attempt to ascertain 
the exact quantity consumed in any given section of 
the United Kingdom, it were almost equally futile 
to pretend to estimate with precision the whole 
amount which may be burned in Great Britain and 
Ireland in the course of a year. Some details, how- 
ever, in addition to what has been already stated, as 
being strikingly illustrative of the importance of this 
fuel in particular instances, may be given ; and also 
a few of those general statements which, from the 
data upon wliich they are founded, must be acknow ■ 
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ledged to be worthy of credit : the former class of 
facts will shew how largely particular brauches — in- 
deed all the important brauches — of our uational in- 
dustry are dependent upon constant supplies from 
those immense raagazioeH so fortunately treasured 
up within our reach ; and the latter may beget or 
increase the conviction that, comparatively iaex- 
haustible as our mines may be considered, such proofs 
of an expenditure of their contents as are here ex- 
hibited, call for a vigilant prevention of all unneces- 
sary waste. 

In addition to what may be termed the direct uses 
of coal, which will be more particularly noticed in the 
present Chapter, there is an important item under 
the head of Home Consumption, for what might with- 
out impropriety be called an indirect use of the fuel, 
— namely, its expenditure in tlie generation of power, 
by converting water into vapou r. This is an extremely 
interesting feature of the history of coal, regarded as 
an element in our national capabilities ; and when 
speaking of industrial resources— of the part which, 
by the economical conversion of her abundant argilla- 
ceous carbonates of iron into cannon, Great Britain 
was enabled to take, for good or for evil, in the late 
wai^ of Europe ; and of the agency of steam, in 
enabling us to undersell the world in our manufac- 
tures, and to grow rich, despite a national debt of eight 
hundred millions sterling, — when speaking on these, 
and similar subjects, the esseutial consequence of our 
commodious, and all but exhaustless collieries, is not 
always sufficiently taken into the account. At a time 
when such sanguine, not to say chimerical expecta- 
tions are indulged, relative to steam projects, and 
when experiments on a splendid and expensive scale 
2 E 
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are ai^tuallyiu opemtioii, it is impossible wot to regard 
witli new iuterest a fossil, whicli, little more than a 
century ago, was regarded merely as an accessory to 
doraestiu comfort andconvenicnce, but which has now 
not only become indispeiisible in our manufacturing 
arrangements, but is looked to as a material agent in 
bringing as it were nearer together, for commercial 
purposes, the remotest nations of the globe. 

Of the aggregate power of the sleam engines at 
present in work throughout Great Britain, we have 
no specific account — therefore no means of comparing 
accurately the consumption of fuel with the resulting 
effect. In 1827, the immense steam engines erected 
by Captain Grose, in Cornwall, were raising upwards 
of sixty-one millions of pounds one foot higli, by the 
consumption of a single bushel of coal : and since 
then, it has been stated, that owing to the more effec- 
tive working of steam, on what is termed " the ex- 
pansive principle," that quantity of fuel is made (o 
raise eighty-seven millions of pounds one foot high ! 
That, however, is a ratio far above the average result ; 
55,000,000 lbs. lifted one foot high by each bushel of 
coals consumed, will be neai-er the actual result in 
practice. In 1,832, there were sixty-four sleam en- 
gines in Cornwall, four of them the lai^est ever made : 
at that time, the consumption of coal at these engines 
was 84,000 bushels per month, or 2,800 per day ; the 
effect of the steam generated by tlie combustion of 
this fuel in draining iho mines, was reckoned lo be 
equal to the work of 44,000 horses. Some esti- 
mate of the advantages derived to our inland and 
coast navigation, in consequence of the facility and 
economy with which coal is obtained for the genera- 
tion of steam on hoard vessels, may be fonned from 
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the fact, that in July, 1835, there were, including 
forty-six then building, five hundred and twcntj-seven 
steam vessels of different sizes, belonging to ports in 
Great Britain. Of this number, three hundred and 
ninety-seven were registered of the burthen, collec- 
tively, of 36,849 tons. 

Exclusive of [be British iron works, which will 
presently be mentioned, there are two branches of 
our home trade, both of them of great importance, 
from the number of men to whom they give constant 
employment, and in some sort resembling each other 
in their object of converting materials, otherwise of 
small value, into rich and even precious commodities 
— the manufactures of earthenware and glass : both 
these fruitful branches of local industry owe their 
flourishing condition mainly to the abundance and 
cheapness of good coal. Pottery works are, indeed, 
of very ancient standing in this as in most other 
countries where the argillaceous earths occur j but it 
fe only just without the memory of man, that their 
establishment on a splendid scale has confeiTed cele- 
brity upon one of our noted coal districts. Tt was to 
.the presence of appropriate fuel for the funiace, no 
less than to the discovery of plastic materials for the 
wheel, that this country has been indebted for the 
snccess of that beautiful staple which the genius of 
Wedgewood may be almost said to have created : 
and among the advantages of the pottery trade enu- 
merated by that patriotic individual during his exa- 
mination before the Privy Council in 1785, was the 
great number of people employed in the extensive 
collieries for its use. We have, however, no specific 
account of the quantity of coals consumed in this 
manufaclure ; though it has been stated that one of 
i2E 2 
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ihe large ovens or kilns, m which the Staffordsliire 
wares are baked, consumes, at a single firing, from 
twelve to fifteen tons of coal. 

-^'Slass makers are said to have been brought from 
France to tiiis oonutry so early as a.d. 674 : but the 
art made little progress amongst us, previously to 
1557, when a manufactory of the finer sorts was 
established at Crutched-Friars, in Loudon ; and a 
century afterwards, flint glass, considered little infe- 
rior to that imported from Venice, was made in the 
Savoy-House, in the Straud, and presently also at 
Lambeth, under the patronage of the Duke of Buck- 
ingham. As early as about 1619, the neighbourhood 
of excellent coal, and the discovery of its application 
in the making of glass, attracted this manufacture to 
the banks of the Tyne, where it was begun by Sir 
Robert Mansell, Knt. Vice-Admiral of England, and 
has ever since flourished. In the year 1635, King 
Charles, by his proclamation, prohibited the importa- 
tion of any sort of glass from foreign parts, during 
the term granted by King James to Sir Robert Man- 
sell, for the sole making of that commodity : in this 
proclamation it is set forth, that " Sir Robert Mansell 
had by his industry and great expense perfected that 
manufacture, with sea-coiil or pit-coal, whereby not 
only the woods and timber of this kingdom are 
greatly preserved, but the making of all kinds of 
glass is established here, to the saving of much 
treasure at home, and the employment of great num- 
bers of our people." The transition from the me of 
wood fuel to pit-coal was not eflfected in the glass 
any more than in the iron trade, without serious 
losses to the first adventurers, thougli they were not 
80 numerous. The patentee above named, is stated 
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to have " melted vast sums of money in this business" 
— so much 80, indeed, that King James is reported 
to have said, " that he wondered Robio Mansell, 
being a seaman, whereby he got so much honour, 
should fall from water to tamper with fire, which are 
two contrary elements." 

Mr. Fellaft, a celebrated metropolitan glass manu- 
facturer, informs us, that about twelve pounds weight 
of Newcastle coaf is required to manufacture one 
pound of flint glass ; and that when coals sold in 
London at about 3d shillings the chaldron, and the 
glass at fourteen pence a pound, the advantages of a 
manufacturer at the pit mouth might be about three 
farthings a pound over those of t!ie London manu- 
facturer. Contrary to what might perhaps have been 
expected, coal is lound to be the best fuel for making 
the 6ner descriptions of glass, as wood is for the com- 
moner kinds. The latter description of firing, which 
is commonly used by the French and Germans, is 
not known in the British glass-houses ; although Mr. 
Pellatt says, that some years ago, when the prices of 
coals were very high, the terms upou which Beecli 
logs could then have been obtained from Henley, 
Uxbridge, and other places, led him seriously to think 
about adopting the Continental method, the greatest 
objectioii to the experiment being the capital already 
laid out in furnaces adapted to the consumption of 
coal, and whicli would have required considerable 
alteration previous to the trial of wood fuel. It was 
stated three or four years since, that in the town of 
Leith, the glass-houses alone consumed 40,000 tons 
of coal annually ! Bearing in mind the statement of 
Mr. Pellatt above mentioned, some conception of the 
immense expenditure of coals for fuel in the manu- 
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facture of glass, nrny be formed, when it is known, 
on the authority of official returns, that during the 
year 1832, one hundred glass-houses in the United 
Kingdom, produced upwards of 24,453 tons of glass, 
including the different sorts. 

An important item in tlie consumption of coals 
presents itself in the mamifacture of gas : a com- 
modity formerly not known in our domestic commerce, 
but now produced on a lai-ge scale in most of the 
large and many of the smaller towns of the kingdom ; 
of the number or extent of these gas-works we are 
not informed. Mr. Lowe, superintendent of two of 
the Chartered Gas Company's Establishments in 
London, once stated that the coal imported by that 
body alone, in the year lb30, was about 40,000 Im- 
perial chaldrons. And in 18:^4, it was stated by Mr. 
Brand, in a lecture at the Royal Institution, that 
for the total supply of gas to the metropolis, there 
are required 200,000 chaklrons of coals, yielding 
2,400,000,000 cubic feet of gas ; the gas weighing 
75,000,000 lbs. The light thus produced was stated 
to be equal to 160,000,000 lbs. of mould caudles, of 
six to the lb. J the bulk of the coal being equal to 
10,800,000 cubic feet, or 400,000 cubic yards. 

The quantity of coals consumed at the various iron 
works in this kingdom is enormous. The quantity 
of iron animally manufactured in Wales has been 
calculated at about 270,000 tons. Of this quantity 
a proportion of about three-fourths is made into bars, 
and one-fourth sold as pigs and castings. The 
quantity of coal required for its manufacture on the 
average of the whole, including that used by engines, 
workmen, &c., will be abont 5k tons for each ton of 
iron } the annual consumption of coal by the iron 
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Works will, therefove, be about 1 ,500,000 tons. The 
quantity used in the smelting of copper ore, im- 
ported from Coinwall, in the manufacture of tin plate, 
forging of iron for Tarious purposes, and for domestic 
uses, maj be calculated at 350,000, which makes 
altogether the annual consumption of coal iu Wales 
= 1,850,000 tons. The animal quantity of iron 
manufactured in Great Britain is stated to be about 
690,000 tons, iu the working of which, if we assume 
the ratio furnished by Wales, tliere will be consumed 
about 5,550,000 tons of coal yearly. 

It may not be uniulerestiug to introduce in this 
place, a few details relative to the sources and modes 
of supply at three or four principal towns. In Shef- 
field, besides the coal consumed iu large quantities by 
the steam engines, gas works, and for manufacturing 
purposes, the steel converters and melters use a vast 
amount of hard and soft coke, which is mostly pre- 
pared in the manner previously described, in situa^ 
tions near the pits a short distance from the town. 
The oldest pits arc iu a sou th-eastwardly direction 
from the town, namely, about the Manor, the Intake, 
and Birley — these places being respectively at dis- 
tances of two, three, and four miles. The coals are 
mostly carried in one-horse carts, each containing 
.about seven corves iu measure, or one ton by weight ; 
a surprising number of these vehicles being constantly 
,ihus employed on the Park road. Considerable quan- 
tities of coal and coke have of late years been brought 
,into the town by canal on the north side, from the 
CoUieries about Rotherham, those on Attercliffe and 
Tinsley commons, and stilt more plentifully by the 
self acting waggon or Iram road, previously described, 
from the Low Manor pit, belonging to a company who 
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are understood to be realising immeuae profits bj 
their various coal works in the neighbourhood, leased 
from the Duke of Norfolk. This company alone 
Buppliea to the town 159,000 tons of coal per annum. 
There are some other inferior sources of supply mostly 
held by independent proprietors. The prices of 
household coal, which is generally a mixture of hard, 
Bmall or sleek, and round or cobblings, is about 73. 6d. 
per ton, including leading to the middle of the town ; 
prices at the pits varying according to the distance. 
The strong clear hard kinds usetl by the anvil men, 
is much dearer ; commonly about 15s. or lOa. per 
ton, when laid down : this, for the pm-pose of heating 
the steel rods forged into the various articles of 
Sheffield ware, is ordinarily burnt into a sort of soft 
black coke by the workmen, on the smithy hearih, 
previously to use. 

The immense consumption of coal in the large 
manufacturing town of Mauchester, is supplied, — 1. 
from sources extending almost from the town itself to 
near Bolton, a distance of about eight miles ; — 2. from 
Worsley, seven or eight miles off; — 3. from pits 
lying between Manchester and Oldham ; — 4. from 
others, between Manchester and Ashton ; — 5. some 
portion from tlie Rochdale side of the town ; — and 6. 
many of the best coals from Wigan. The prices for 
the small and liard kinds, respectively, as delivered 
in Manchester, are from 6s. 8d. to IDs. and 12s. per 
ton. The Act of Parliament for the Manchester and 
Xiiverpool Railway, with a view to obviate the incon- 
venience of the smoke raised by pit coal, enforces the 
exclnsive use of coke, which increases the expense of 
fuel about 40 per cent, for the use of the locomotiT* 
engines. 
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Birmingliam is supplied M-ith coals from Tipton, 
Oldbury, Bilstoii, West Broniwicli, Wednesbury, and 
Dudley ; the greatest quantity coming from West 
Bromwich, and the best qualities from Wednesbury. 
It la chiefly brought to the town by the Birmingham 
canal, though some portion is carted in by small pro- 
prietors : carts are likewise employed in distributing 
the commodity from the different wharfs. Manufac- 
tories are supplied at from 6s. to lOs. per ton ; smiths 
Rt 178. ; and families, in general, from 9s. to ISs., 
according to quality. 

The following interesting particulars relative to 
the working of the pits about Leeds, and from which 
the supplies of that important town are derived, have 
been kindly furnished by an intelligent friend, con- 
versant with the details ; — The Rev, R. H. Brandling's 
pits at Middleton, are three in number. 1. Day 
Hole, the entrance of which is on the side of a hill, 
and a subteiTaneous passage, of a very considerable 
length, is traversed, prior to llie arriving at the draw- 
ing shaft. There are three quantities of coal ; first, 
that which is called Deep Coal, and lies at the depth 
of one hundred and sixty or one hundred and seventy 
yards below the surface. The second quality is 
called Little Coal, which is got about forty yards 
below the top : these coals are not so bright as the 
deep coal, but they bum longer, and, consequently, 
'are much used for engines, dye-houses, &c. The 
third quality is what is called in Yorkshire, Sleek, 
being very small, and used principally for furnaces, 
fonnderies, and the hearths of black and whitesmiths, 
&c. — 2. and 3. These are the Venture and Wesl Pits; 
the coals from them are considered durable, but leave 
a quantity of white sediment or ash in burning. 
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Tlieae coals were first brought to Leeds iiiider an Act 
of Parliameut, obtained in the year 1 754, and were 
distributed for use through the town, at the Staith, 
called CasBon's Close, being the site upon which the 
South Market now stands. Another Act was obtained 
in 1803, and the coals are now deposited at what is 
called the Old Staith, a little near Hunslet and 
Pottery Field than the South Market. The mode of 
conveyance to the town was by an iron railway, 
fonned under the above Act of Parliament; the 
coals were dragged along, until recently, from Mid- 
dletou, by a locomotive engine, which usually drew 
thirty-six waggons at one time. Two men baring 
been killed by the bursting of the engine, the coala 
are now brought by horse power, one horse drawing 
six waggons. The deep coal is sold at the Staith at 
16s. per waggon, containing twenty-four corves, and 
warranted to weigh forty-five cwt. I'he little coal, 
in which there is a slight admixture of metallic matter, 
is sold at 9s. per waggon, and weighs full heavier. 
Sleek is sold at 6s. per waggon. Two-lliirds of the 
coals sold are of the first of the qualities mentioned. 
By the Act of Parliament, Mr. Brandling is bound 
to deliver (if demanded,) sixty-eight waggons per 
diem, at the Staith in Leeds, and twelve upon Hunslet 
Moor ; but the average number of waggon loads 
ti'ansmitted per diem, is from one hundred to one 
hundred and twenty in number. 

Thoi-p Hall Collieries may next be mentioned. 
Although llie soil in ihe neighbourhood of Tlioq) 
Hall belongs to Lady Gordon, who recently succeed- 
ed to the possession of the estales of the late Mar- 
chioness of Hertford, the coals are tlie properly of 
William Fentou, Esq. There are seven or eight pita 
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belonging to this gentleman. Tlie coals bum very 
bright and hot, but are very swiftly consumed. At 
Thorp Hall, as at Middleton, there are three kinds 
of coal, which is sold at the following rates : — The 
deep coal at lis. per waggon, weighing thirty-four 
cwt, each ; little coal at 8s. per waggon, same weight ; 
slecli of same weight, at 5s, per waggon. Some of 
these pits have been open nineteen years. Thorp 
Hall is about two miles and a half from Leeds, on 
the east side of the river Aire, and the coals are 
brought in vessels to the Waterloo Staith near the Old 
Church, 

Rothwell Haigh Colliery comprises three pits of the 
best deep coal, which is sold at two shillings per tip- 
pler — each tippler weighing about 5k cwt. A coal 
of inferior quality, called Utile or top coal, and which 
is procured at a depth of one hundred yards, is sold 
at one shilling and fourpence the tippler. The coals 
are sold at Crown Point Staitb, being a few hundred 
yards nearer the Old Churcli than tlie Waterloo 
Staith. These coals are considered of a very superior 
quality, being bright, ardent, and durable. The 
Middleton coals are nearly of the same quality ; but 
at Rothwell Haigh, about sis inches of coal at the 
bottom of the bed, as it leaves in burning much sedi- 
ment, is left in the ground. The principal difference 
betwixt the deep coal of Middleton and that of Roth- 
well Haigh is, that at the former place is got, along 
with the other coal, tlie six inches of inferior quality 
just mentioned, which causes the white sediment in 
burning. At the latter, this is not the case. The 
soil belongs to Lord Stourton, but the coals to J, and 
J. Charlesworth, Esqrs., who have another pit at 
Lofthouae, forty yards deep ; and the coal of which is 
swift, clear, and ardent. 
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The coals at Beeston Park are tbe property of Mr. 
James Leather, who resides near the pits. Many of 
these coals are consumed at the Old Gas Works in 
Leeds, and are delivered iu tlie town at about the 
same price as those sent from the Old 8taitb. The 
pit opens upon an elevation of considerahle height, 
and is situated from two to three miles south-west of 
Leeds. The bed of coal, wliich consists only of one 
quality, lies from 112 to 144 feet below the surface, 
The price at the pit is 13d. per pool, weighing about 
4^ cwt. A considerable quantity of these coals is 
consumed, but the quality is considered inferior to 
those supplied from Rothwell Haigh, and other places. 

At Beeston also tliere are four pits — two in the 
occupation of Mr. Hill, and two iu the occupation of 
Mr. Carter. The coals, generally, are of an inferior 
quality to those at Beeston Park, being softer ; they 
are used principally fur steam engines. The beds 
lie only about 34 to Si8 yards below the surface. At 
the pits these coals are sold out in seoops st 3d. each ; 
three scoops making a pool. Delivered at Leeds, 
the price is from 4s. 6d. to 5s. per ton. In one of 
the pits belonging to Mr. Carter, there ia a bed of 
coal fit for domestic puqioses, and suitable for making 
gas ; a good deal of it is now used in dwelling-houses. 
It is delivered in Leeds at -7s. 6d. per tou : the pits 
are about two miles south-west of the town. 

The coal at Manston is the property of S. W. 
Maud, Esq., of Selby. The colliery, which has been 
worked for nearly half a century, is situated about 
four miles east of Leeds, and is contiguous to the 
Leeds and Selby railway, by which conveyance, the 
coals raised here, and those from Mr. Gascoigne's pit, 
at Garforth, are conveyed to a depot receully fonncd 
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at the head of the railway station, at Marsh-lane. 
Hiace the fonniug of this depot, the qiiautity brought 
down to Leedn has been much iucreased ; and large 
quantities are conveyed from thence to Harrogate, 
"Wetherby, and places adjacent, and even to Selby. 
The coals from the two colUeries just mentioned, are 
considered similar in quality, and are sold at the same 
price. The best deep coal lies about one hundred 
yards below the surface, and is as durable and equal 
as most of the coals delivered in Leeds ; these coals 
are delivered at the depot. Marsh-lane, at 6s. 3d. per 
ton, or 16s. 6d. for fifty-three cwt. j at the colliery 
the price is Is, per pool, weighing about four cwt. 

Colton Colliery is situated about one mile from 
Mansion ; the pits have not been worked more than 
seven years, and are the property of Mr. Edmund 
Dawson, of Rothwell Haigh ; the coals are somewhat 
inferior to those of Mauston and Garforth : the best 
kind is found about eighty-four yards, and the i^ecoud 
or little coal about fifty yards below the surface ; the 
price at the pits is lOd. per pool, or 68. 8d. for the 
beat, and 69. for the little coal per dozen, weighing 
twenty-eight cwt. There is another pit at Green 
Farm, belonging to the same gentleman. 

The town of Liverpool is chiefly supplied with coal 
for home consumption from pits at Wigan, distant 
twenty-two miles ; from St. Helen's, distant twelve 
miles ; and from Prescot, at the distance of about 
eight miles. The carriage is by canal and by rail- 
way — the facilities of transit by the celebrated line 
between Manchester and Liverpool, having led to a 
considerable reduction in the price of the coal taken 
from Wigan to Livei-pool : at one time, the price was 
quoted as 10s. lOd. per ton, for household coal, which 
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ja a mixture of hard anil small, and usually fluctuates 
between lis. and 13s. per tou. Hard coal from 153. 
to 168. It has been contended, however, that on the 
whole, tlie price of coals by the railroad is little if at 
all lower thau the price of the water borne commodity. 

Large quantities of coal are exported from Liver- 
pool to America : this supply is chiefly drawn from 
Wigan, near to which a place called Orrell, gives 
name and character to what is considered the best 
kind. Hence, " Orrell coal," among the importers 
in the United States, like " Wallsend" in the Lon> 
don market, is an epitliet confeixing reputation, and 
which, therefore, the trade imposes by consent on the 
better kinds of coal. 

The consumption of coal in London has been 
variously estimated ; Mr. Buddie, of Newcastle, and 
Mr. Home, a Westminster coal merchant, both state 
it to be about a raillion and a half of chaldrons per 
year — five or six thousand chaldrons a day. H. 
Taylor, Esq., Agent to the Duke of Northumberland, 
gives the following as an analogous estimate of the 
consumption of coals in Great Britain : — The annual 
vend of coals carried coastwise from Durham and 
Northumberiand is 3,300,000 tons j adding oiie-fifth 
more for home consumption, we have 3,960,000 tons. 
This quantity supplies about 5,000,000 ; and sup- 
posing the whole population of Great Britain to be 
15,000,000, this must be trebled j for though these 
two-thirds of population are perhaps less able to 
afford fuel, yet taking into consideration the manu* 
facturing districts, and the cheapness of coal in the 
interior, the estimate will not be too high at 1 1,880,000 
tons. — This authority assigns, as the produce of our 
iron works, 600,000 tons ; to produce which requires, 
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at least, four times the quantity of coal in making 
even pig-metal, and the extraordinary consumption in 
smelting the ores of the Cornish mines — 3,000,000 
tons. These items taken collectively give the amount 
consumed iu Great Britain, as 14,880,000 tons ; to 
which, if we add, as exported to Ireland, 700,000 
tons, the total consumption of the United Kingdom 
ia 15,580,000 tons. 

Mr. Perkins, a colliery owner of Northnraberland, 
during bis examination before the Lords' Committee 
in 1829, presented a table, shewing the real import 
of coals for each year during the twenty-eight years, 
commencing with 1801 ; also the mean annual rate 
of increase for two perioda of fourteen yeai-s, and one 
of twenty-eight years ; computed from the actual 
imports : according to which respective rates of in- 
crease a calculated import is apportioned. From 
this table it appears, that the real import during the 
years enumerated was 32,530,515 chaldrons; and 
the mean annual rate of increase for twenty-eight 
years, say from 1801 to 1828 inclusive, was 23,507 
chaldrons, apportioning the entire import. The mean 
annual rate of increase for fourteen years, viz. from 
1801 to 1814 inclusive, was yl,293 chaldrons; and 
the mean annual increase for the next fourteen years, 
viz. from 1815 to 1838 inclusive, was 32,616 chal- 
drons. 

In 1801, the population of London And its 

vicinity was stated to be 818,129 

The import of coals for that year... 859,738 

In 1811, the population was 953,276 

The average import of ten years, 

ending 1911 993,182 

The population increased 1.65 J p-er annum for the ten years. 
The whole average increase of import was 15.52) 




A 



In 1821, the population was 1,144^31 

The average import of coal for 10 

years, ending 1821 1,161,784 

The population increased 2,33g. per annum. 
The whole average increase of import was 19"61g. 
It appears tlie import of coal did not in these latter 
ten years retain the same rateable proportion of in- 
crease as the preceding ten years : — 
1.65: 15.62: : 2.33 : 21-91 
19.61 



2.30abated percentage of increased import. 

On the whole, Mr. Perkins assigns about nine 
chaldrons annually for the use of eight persons in 
the metropolis before the general extension of gas- 
works, and ten chaldrons since. In 1829, the quan- 
tity of coals imported in the port of Loudon was 
1,583,511 chaldrons 1 Tat. 

Certain of the northern coal owners, iu order to 
relieve themselves of the heavy dues whicli encum- 
bered sea-borne coal, at one time proposed taxing the 
commodity generally. Mr. Buddie recommended 
the alternative of two plans — taxing all collieries, or 
imposing a tax on every fire-place : the latter mode, 
reckoning 3s. per annum to be laid upon each hearth, 
would, be calculated, produce about a million a-year. 
Captain Cochrane, of Hetton Colliery, recommended 
a repeal of the duty, and in lieu thereof the imposi- 
tion of Is. a ton on all coals consumed over Great 
Britain, which he believed amounts to 15,000,000 of 
chaldrons, which would increase the revenue at least 
£100,000 annually ; moreover, it would, he con- 
tended, " give additional employment to 375 sail of 
vessels of 180 tons burthen, 300 sailors, and 6,000 
colliers ; besides the increase of men which the ms- 
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WASTE OF COAL. 
nufactories benefited by such a measure would iiatu< 
rally require." 

It may not be improper, in closing this Chapter, to 
advert to what may be regarded as an important item 
in the home consumption of our coal, — namely, its 
ivaste. Those wiio have not paid some attention to 
the subject, will probably be but little prepared to 
learn how large a quantity of this valuable commodity 
has been constantly destroyed, in one way or other, 
instead of being sent to market. The value of the 
article thus profitlessly abstracted from the common 
stock of our national fuel, depends in part upon its 
quality in the mine, and in part also upon the price 
it would fetch either alone, or as mixed with the 
better sorts of coal. 

The Staffordshire collieries produce abundantly a 
soft sort of coal, considered by Dr. Thompson to be 
of the same species with the cherry coal, of a velvet- 
black appearance, which constitutes the greater part 
of the upper seams of the Glasgow fields, and which 
ia so abundant in Fifeshire. He adds, that in the 
coal fields on the north, and north-west of Birming- 
ham, the loss in mining, owing to the tender nature 
of the substance itself, and the comparatively trifling 
demand for small coal, amounts to about two-thirds of 
ike entire seam ! In allusion to this statement, and 
the efforts of a celebrated philosopher to economize 
Uie application of fuel, Mr. Tredgold exclaims, " the 
waste, which Count Rumford lamented so much, 
dwindles to nothing, in comparison with the wholesale 
destruction of a valuable material. Are you a manu- 
fecturer ? Look around, and see what generates the 
power which enables you to compete with other na- 
tions. Are you a philanthropist ? Consider that a 
2 F 
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substance is destroyed^ wliich would add comfort to 
millions of your fellow-creaturea : consider the risk 
at which it is procured, the number of lives that are 
lost by exjilosions, and the misery these catastropliies 
create — surely, some means of rendering that portion 
useful, ivliich is now wasted, may be devised !"* 

A still more lamentable waste of excellent coal 
takes place in the South Welsh, and more particularly 
in the northern collieries, at the pit mouth, in conse- 
quence of the practice of screening, described in a 
former Chaptei'. This is done to meet the taste for 
round coals so generally prevalent in the metropolis, 
and also to meet the circumstances of a demand 
which, before the trade imposts were reduced, and 
weight substituted for measure, required the coals to 
be shipped of a large size, however they might be 
comminuted before reaching the consumer's cellar. 
In 1829, Mr. Buddie stated before a Committee of 
the House of Commons, that, taking the small coal 
which was not worth bringing to bank, and that which 
was produced in rendering the remainder merchanta- 
ble together, the waste was from one-fourth to one- 
third of the whole. Of this amount, a triBing pro- 
portion is used bythe colliers, who have grates adapted 
for burning it, and a little is sold, at about one-tenth 
of the price of the screened coal : the remainder ia 
carted away to mend tbe roads ; or, as a more ready 
method of getting rid of it, is consumed near tbe spot 
where it has been produced: at one colliery as many 
as from ninety to one hundred chaldrons a day have 
been destroyed. 
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FOREIGN COAL TRADE. 

Early Notices of Exportation of Coal — During the 
Reiyns of ffem-y VIll. and Queen Elizabeth — 
Charles the First— Act of Trade, l66Z—Lord 
North's Reasons for taxiny the Coal Trade to 
Foreign Ports — Produce of our Coal Fields essen- 
tially different from that of our Manufactories — 
Considerations relative to Free Trade — Politic 
Objections to an unrestricted Foreign Vend — Opi- 
nions of Mr. Brandling and Mr. Buddie — Profes- 
sor Sedgnnck and Dr. Buckland — Scale of Duties 
on Coals imported, in 1831 — Reduced in 1834 — 
Duties on Coals sent abroad abolished in 1835 — 
Impost levied oh Coals at Foreign Ports — RemarTca 
on the Policy of the Duties in the Ports of France. 

' As might naturally be expected, the earliest notices 
of the exportation of coal from this country, occur in 
the records of Newcastle-upon-Tyne, and in the Royal 
Proclamations and other State Papers relative to that 
town. Tlie first mention of the subject directly is in 
the rolls of Parliament, a.d. 1325, 19 Ed. II., at 
i which time, as we have already seen, a vessel, the 
1 property of one Tliomas Rente, of Pontoise, a town 
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in tlie aiicieut doimnious of llie Kings of England in 
France, is mentioned as trading to Newcaatle-npon- 
Tyne with corn, aud returning with a freight of sea- 
coals. Between that and the next notice which 
occurs of the exportation of coals, there is an interval 
of neai'ly two hundred yeara, during which period, 
however, there is every reason to suppose coals were 
exported, though whither or in what quantities we 
have no information. In 1546, orders were sent 
from the King (Henry VIII ) to the Mayor of New- 
castle, to forward, with all possible despatch, three 
thousand chaldrons of coals to Bullein, in France. 
This was a lai'ge shipment ; and the trade to France 
80 increased as soon after to be petitioned against, 
though on what ground does not appear ; and in the 
Journals of the House of Commons, Feb. 1, 1563, 
mention occurs of a bill to restrain the cai'riage of 
Newcastle coals over sea : in July of the same year, 
■an Act was passed in Scotland to prevent the ex- 
portation of coal, which had caused a great dearth of 
fuel in that country. In the year 1600, a patent of 
Queen Elizabeth, appointing a collector of customs, 
&c. at Newcastle, recognises the existence of an old 
imposition of 5s, per chaldron on coals exported 
beyond sea, which may have been laid on at the 
time of passing the above-mentioned Act. Toward 
the end of the reign of this Princess, the home trade 
had so increased, that the duty of 4d. per clialdron 
produced £10,000 a year. 

A small tract published in X615, and entitled 
" The Trade's Increase,"* informs us that, " besides 
our own ships, hither, even to the mine's mouth, 
come all our neighbouring nations with their own 

' Ciled iQ Anderion'i Dkl. Commarca, ral. i. p. 404, 
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flhlpa coutinually, emplojiiig their own shipping and 
mariners." The French, who, for obvious reasons, 
would be early and considerable customers, are re- 
presented at this time, as trading to Newcastle for 
coal in fleets of fifty sail at once, serving the ports of 
Picardy, Nonnandy, Bretagne, &c., as far as Rochel 
and Bourdeaux ; while the ships of Bremen, Emb- 
den, Holland, and Zealand, were supplying the in- 
habitauts of Flanders with the same commodity. This 
foreig^i vend appears to have raised the price of coals 
to the home consumer, and thus to have occasioned 
some complaiuts. In 1616, it appears that 13,675 
tons of coids were shipped from Newcastle. 

It has before been intimated, that the collieries in 
the north were among the weapons wielded between 
Charles the First and his Parliament : it may be 
added, that there is still extant* a curious letter from 
the King to the Marquis of Newcastle, written in 
figure cyphers from Oxford, Nov. 2, 1643, concerning 
the procuring of ai'ms from Holland in exchange for 
coals ; and at the beginning of the year following, 
" at a- court of the hostmen o( Newcastle, it was or- 
dered that six brethren of that Society should attend 
the Mayor, to adjtist such quantities of coals as should 
be lent to his Majesty to procure corn, powder, and 
ammunition, for the King's service, pursuant to a 
commission from tlie Marquis of Newcastle."f 

It was pronded by the Act for Trade, 1663, 15 
Car. II., that " coals transported in English shipping 
and oavigation for his Majesty's plantations, in lieu 
of all custom, shall pay only for one chaldron of 
Newcastle measure, one shilling and eightpence ; 

. • Rubhnorlh's Colleciiom, pari iii.. voL iii., p. 36fi. 
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for ope chaldron of London measure one shilliug, 
provided good security be given for landing the said 
coals accordingly."* By an Act passed in 1759, 
32 Geo. II., an additional duty was laid on coals 
exported : five years afterwards, it appears that 365 
vessels — one for every day in the year — laden with 
coals, cleared out of the Tyne for foreign ports — a 
greater number than had previously been known : 
neai'ly the same number cleared out in 1772. 

From the foregoing statements, it >vill be seen, that 
from a very eaily period in the history of our northern 
collieries, an over sea trade has been carried on be- 
tween the port of Newcastle and different foreign 
countries, and which description of traffic has of late 
years extended itself to other British ports, particularly 
London, Swansea, Liverpool, Whitehaven, Sunder- 
land, Hull, Borrowstoness, Greenock, and upwai'ds 
of thirty other places. The quantities shipped foreign 
in 1834, from the eight ports just named, being for 
the highest, namely, Sunderland, 94,314 tons; and 
for the lowest, namely, Hull, 12,096 tons ; Newcastle, 
in the same year, exporting nearly 140,dOO tons. 

It would have been as tedious to have detailed the 
numerous fiscal regulations under which each succes- 
sive Government has allowed this branch of commerce 
to be carried on, as it would probably be impossible 
to recognise in every case, the grouuds upon which 
the imposts have been laid or modified. Lord North 
thought it a good reason for proposing an increase of 
duty on the foreign trade during his administration, 
that our enemies ought not to be allowed to bum our 
coals as cheaply as oui"selves ; but that reason ceased 
to influence the Cabinet, the moment that the Miuis- 

' Mottoy dp Jure maritimo. 
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ter was conviDCed by the coal owners, (hat such a 
course, instead of increasing, would diminish the 
revenue. 

It will hardly be doubted, hy any class of the com- 
mitnity, except, perhaps, some of the exporters them- 
selves, that coal shipped for foreign consumption, 
admitting tliat it ought to be exported at all, ia a 
moat legitimate commodity for taxation ; nor will it 
probably be denied, even by tlie stoutest advocates for 
free trade, tliat coal, as a species of merchandise, 
differs essentially from agiicultural produce, or ma- 
nufactm-ed goods. 'In reference to the latter point in 
particular, it may be affii'med that, so long as we can 
command 

" But man and coal, thi; cra.ftsman and hia fires," 
the manufacturing skill and industry of Great Britain 
may sustain her claim to precedence in the market 
of the world, — even while she draws many of the 
materials of this pre-eminence from other countries. 
And with respect to those productions of the earth 
which are requisite for the sustenance of man, these 
it is well known may be raised, almost ad libitum, so 
long as fertility can be maintained. Coal, on the 
other hand, being incapablo of reproduction or in- 
crease, it follows that wliatever force several argu- 
ments for or against a free trade in grain or manu- 
factured articles may have, they do not legitimately 
apply to the commodity in question. It might be 
urged that the exhaustion of our lead and tin mines 
by foreign traffic in their produce, slionld be repro- 
bated on the same grounds — and with propriety, 
could it at the same time be shewn, that these metals 
are as essential as coal to our domestic comfort and 
manufacturing prospeiity. I 
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The reasous m-ged by coal ownera before tlie Par- 
liamentary Committees of 1829, in Javour of a miti- 
gation of the export duties, were, — first, the employ- 
ment of British sliips and seamen ; second, tliat it 
would give us the controul of the countries whose 
manufactures were dependent on the supply ; and, 
third, that the foreign vend would be overplus amount 
of the home consumption. /It is not necessary to 
advert particularly to the first reason, as if admitted 
at all it would prove too much, namely, that the navi- 
gation of British bottoms, ricljly laden with export 
merchandize, is, as an exercise of seamanship merely, 
and without reference to the nature of the commodity 
carried, of paramount importance. /With reference 
to the second reason, the Lords' Committee put the 
following question to Mr. Buddie : — " Are you of 
opinion tliat a high duty upon the export of coal to 
foreign pails has a direct tendency to encourage the 
collieries in those countries ?" To this the examinee 
replied, " I have always considered it as amounting 
to a bounty on foreign coal to encourage the foreign 
mine adventurer," Again : " Suppose we were in 
the habit largely of supplying any particular country 
with coal, do you imagine that that would in a great 
measm-e place their manufactures at our mercy ?" 
The same witness repUed, " I should think undoubt- 
edly so. I would beg to observe, that the sugar 
refinery business in Russia is almost exclusively car- 
ried on by the small coal exported from this country. 
It must be obvious, therefore, that if any tiling should 
occur to interrupt our dealings with Russia, and that 
our coal was withdi'awn, being, as we understand, the 
cheapest fuel they can obtain, it would greatly en- 
hance the expense of that particular manufacture in 
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Russia. I should therefore say, that this hraiich of 
manufacture in Russia is maiuly dependent on the 
supply of English coal of the above deacriptioi 
This statement, admitting its meaning to tlie fullest 
extent, is still much too confined in its beaiing to 
lend any force to the general argument in favour of 
exportation : nor does it fairly sustain the doctrine 
assumed by the question of the Committee. 

We have already seen that the Dutch Government 
have burthened the importation of coals with a pro- 
hibitive duty — something like a guinea per imperial 
chaldron. Now, since the Dutch impose so high a 
duty as that, for tlie sake of protecting their own 
collieries, would tliey not on the same principle, it is 
reasonably asked, add to that duty the amount of 
whatever might be taken off at our ports ? To this 
Mr. Buddie replies, " If it is the policy of the Dutch 
Government to exclude British coal, I should con- 
ceive that whatever duty the British Government 
were to take off, tlie Dutcli Government would lay 
on : with regard to them, no alterdlion, in my opi- 
nion, could affect our trade ; for it appears tlieir po- 
licy is that of exclusion. I would not, therefore, 
look to any relief from the Dutch Government, or 
from exportation to Holland. Where I should look 
for relief is to the North of Germany, and to Russia." 
On the next question — " Supposing such trade was 
opened as described, is there any fuar of the exhaus- 
tion of our mines ?" Mr. Buddie remarks, " I would 
beg leave to observe, that I think the point which 
the Legislature ought to attend to is, if possible, to 
draw such a line as would give foreigners the mere 
redundancy of our mines ; that is, that we might not 
commit public waste by the destruction of the de- 
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scripdoR of coal we can get no market (or. 1 should 
say that the object would be to manufacture a coal 
fit for tlie home market, and then see what is the 
residue from such mauufactui'e, and to consider what 
is tlie best market and the best way of disposing of 
it, so as to produce the greatest revenue to Govern- 
ment, and to pay the mine owner." So far as foreign 
sale could be made of small coal, which is at present 
wasted, the alteration would, of course, be one of 
advantage to all parties ; but the relief sought by the 
coal owners at large was of a more extended nature. 
" What the coal owners ask in tlie first instance, and 
to which," says Mr. Brandling, an affluent Individual 
of their body, " I conceive they are fairly entitled, is 
a gradual reduction and abolition of duties both ex- 
port and home, that the coals may be put upon the 
same footing with all other articles of produce of 
English industry from English property. If that 
cannot be accomplished, an equalization of the export 
duties with the home duties, an equalization of the 
duties upon the inland and seaborne coals, so that 
they may be in the same maiket with the same du- 
ties, and a removal of all the impediments to a free 
exercise of our trade." Now, it is precisely because 
coals, as to the nature of their production, and not- 
withstanding the application of the term " manufac- 
ture," do appear to differ so essentially from other 
articles produced by English industry from English 
property, that sound policy seems to require that 
some impediment sliould be placed in the way of a 
free exercise of the over-sea trade in coals. 

It will be remembered that the answer of Mr. 
Buddie, before cited, has no reference to the question 
by which it was elicited, namely, the possible ex- 
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haustion of our mines ; nor does the voluminous evi- 
dence taken before the Committee of the House of 
Lords contain hardly a single allusion to the subject, 
though, as we shall presently see, it was otherwise 
in the examinations in the Commons. " I have not 
the smallest doubt that the generality of the inhabi- 
tants of Great Britain believe that our coal mines are 
inexhaustible, and the general conduct of the nation, 
80 far as relates to this subject, seems to imply that 
the inexhaustibility of our coals is universally held 
as an established fact. Tlie conduct of the public 
says 80 in plain enough language. If it was not a 
generally received opinion, would the rage for ti'ans- 
porting coals he allowed to go on without limitation 
or remorse ? But it is full time that the public were 
undeceived in a matter which so nearly concerns the 
-welfare of this flourishing island." Tims wrote the 
author of the " Natural History of the Mineral King- 
dom" nearly fifty years ago : this, indeed, is but a 
specimen of the staple of his complaint, which is 
drawn out to a considerable length, and frequently in 
terms calculated to force a smile, notwithstanding the 
grave corroborative testimony of the learned professor 
Buckland, recently delivered before a Committee of 
tlie House of Commons. It is consolatory, however, 
that even the last-named authority has placed in a 
remote era tlie consummation anticipated by Mr. 
Williams iu the following paragraph : — " The pre- 
sent rage for exporting coals to other nations may 
aptly be compaied to a careless spendthrift, who 
wastes all his youth, and then heavily drags on a 
wretched life to miseiable old age, and leaves nothing 
for his heirs. When onr coal mines are exhausted, 
the prosperity and glory of this flourishing and for- 
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tuuate islaud is at au ead. Our cities aud great 
towDB must then become ruinous heaps for want of 
fuel, and our niiues and manufactories must fail from 
the same cause, and cousequently our commerce 
must likewise fail. In short, the commerce, wealth, 
importance, glory, and happiness of Great Britain 
will decay and gradually dwindle away to nothing, 
in proportion as our coal and other mines fail : and 
the future inhabitants of this island must live, like its/ 
first inhabitants, by fishing and hunting." v_^^ 

Our author, indeed, somewhat mitigates the seve- 
rity of bis sentence upou those inhabitants of London 
and the south-east coast, who may be unhappy 
enough to witness the exhaustion of the coal about 
Newcastle, by the consideration, that " there is a 
pretty good fund of coal in Fife, and other places 
upon both sides of the Frith of Forth, whicli may be 
sent to the metropolis and to other places." Ireland, 
too, is consoled, by reference to anotlier Scotch trea- 
sury, though the allusion is couched in terms evi- 
dently untempered by any recollection of the ex- 
haustiess peat mosses of the Emerald Isle. *' The 
city of Dublin," says Mr. Williams, " and many 
othei- parts of Ireland, depend upon Great Britain 
for a necessaiy supply of coals, even for culinary 
uses; and, I hihted before, that the collieries of 
Whitehaven, from wlience Dublin is chiefly supplied, 
are already very deep. However, there is a valuable 
and extensive magazine of coal for Irish consumption 
treasured up in the county of Ayr ; and it is well for 
Dublin, and other parts of Ireland, that there are 
such magazines in Ayrshire and the north-west of 
England ; and what would become of Dublin, &c. 
were these coals to fail ? In that eveut, it might be 
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said with propriety, that the Irisli volunteers would 
blow a cold coal. Tliey little think of this when 
they begin to swagger, disturb the peace, and neglect 
their proper occupations. Tliey little think that Bri- 
tain can starve them, knock up many of their manu- 
factories, and ruin their cities for want of fuel." 

Such were the apprehensions, and such the style, 
of an ingenious hut verbose writer on tiie coal trade 
half a century ago. Wliile, however, we may be 
allowed to smile at the manifestation of such quaint 
patriotism, it must at the same time be confessed that 
the subject is really one of great importance in a 
national point of view. 

In the examination before the Committee of the 
House of Commons above referred to. Professor 
Sedgwick expressed himself as not being prepared 
to answer the question as to the expediency of ex- 
porting coals : he conceives, however, that the best 
beds in the Newcastle field are not likely, at the 
present rate of consumption, to last above 350 or 400 
years. Dr. Buckland, of Oxford, makes an estimate 
nearly similar. The latter eminent geologist seems 
to recognise the distinction above contended for as 
existing between coal and other descriptions of pro- 
duce, whether agricultural or mauufacturing : ievr 
countries are so sterile but they may be made to 
yield, according to their cultivation, some of the fruits 
of the earth ; and still fewer are they where, under 
determined or compulsory circiuustances, the more 
artificial wants of life may not be to some extent pro- 
duced ; but an absolute prohibition of the export of 
coal from this country, could not have the shghtest 
tendency to encourage the working of mines abroad 
where the fossil does not already exist. In the Ne- 
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tlierlauds, there is a very extensive field of coal, 
which is largely worked ; and as that is one of our 
most convenient export countries, the question arises, 
whether any vacuum created in the current vend by 
a prohibitory enactment, would not naturally be filled 
up by additional working in theii' own mine ? Un- 
doubtedly it would ; and thus, says Dr. Buchland, 
" lead to the more rapid exhaustion of that mine," 
and consequently, it is rejoined, to the eucoui-age- 
ment of coal mines abroad. The learned Doctor 
rebuts the force of this inference. " If," says he, 
" encouragement could cause the production of beds 
of coal as of annual crops of com, it would be so ; 
but as nature has limited the quantity of coal, and 
any reproduction of it is impossible, if you increase 
the consumption, the total exhaustion will of course 
be accelerated." As to the inquiry, whether it be 
probable that there may be a sufficient quantity of 
coal in the districts abroad to meet the demand for 
the foreign manufacturer in the foreign market, the 
examinant appeals to tlie case of France, and attri- 
butes the comparative absence of manufactures in 
that country to the deficiency of coal. It is remark- 
able, that the Netherlander exports coals to America, 
while France, which is close at hand, and wants them 
for her manufacturers, does not take them : the rea- 
son assigned for this apparent anomaly is, that the 
carriage to America is water carriage, and often back 
carriage, while the carrying over France is chiefly 
laud carriage. The policy of permitting the expor- 
tation of coals to foreign parts from Newcastle, is, in 
the opinion of the competent autltority above quoted, 
"permitting foreigners to consume the vitals of our 
own posterity. I consider," says he, " coals the sta- 
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rtnina upou wliicli the manufacturing; prosperity of 
the country primarily depends ; aud I think it our 
duty not to spare one omice of coals to any person 
but ourselves." 

By the Act of 1831, the follomng duties were im- 
posed upon the exportation of coals, culm, aud cin- 
ders, in hen of those theretofore payable : — Coals, 
not being small coals, exported to any place, not 
being a British possession ; fidelicet, — 

£.. B. d. 

In a British ship, the ton 3 4 

In a ship not British, the ton 6 8 

Small coals, culm, aud cinders exported to any place 
.not being a British possession ; videlicet, — 
£. s. d. 

In a British ship, the ton 2 

In a ship not British, the ton 4 

No coals to be deemed " small coals" for tlie pur- 
poses of this Act, except such as shall have been 
screened in the manner directed by tlie Act 56 Geo. 
III. cap, 137, that such as will pass through a f -of- 
an-inch screen. 

By a return to Parliament, it appears that during 
the year ending 5th Jannai-y 1833, the following 
amount of coals had been exported from the United 
Kingdom to different ports of the Mediten-anean, 
namely — to Gibraltar, 10,161 tons ; to Spain and the 
Ballearic Islands, 605 tons ; to Malta, 3,422 tons; to 
Italy and the Italian Islands, 4,039 tons; to the 
Ionian Islands, 1,180 tons ; to the Russian ports in 
the Black Sea, 2,435 tons; to Turkey and Conti- 
nental Greece, 323 tons ; to the Morea and the Greek 
Islands, 647 tons ; to Egypt, 7,260 tons* ;— total 

■ T[ woa remarked duriog the di 
uwlDg lo the 
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30,072 tons. In 1834, the rates of duty were still 
further reduced : from tlie 6th of August, instead of 
the above-noted imposts of Ss. 4d. and 2s. per ton, 
an ad valorem charge of 10 per cent, was levied: 
and in lieu of the other two items of 6s, 8d. and 4a. 
per ton, an uniform rate of 43. per ton was imposed. 

The total quantity of coals, cinders, and culm ex- 
ported from the United Kingdom to foreign countries 
iu 1834, was 615,255 tons : it was distributed ta the 
following places, in the proportions indicated by the 
fig^es : — 



Russia , 



TdDB. 

35,214 

11,658 

Norway 3,573 

Denmark 72,186 

PniBsia 23,787 

Germany 50,258 

Holland 94,447 

Belgium 270 

France 59,690 

Portugal, Azores, and 

Madeira 13,714 

Spain and the Canaries 1 ,5 83 

Gibraltar 5,856 

Italy 12,587 

Malta 7,715 

Ionian Islands 1,250 

Turkey and Continental 

Greece 1,329 

Moreaand Greek Islands 1 ,47 1 
Cape of Good Hope ... 879 



Other parts of Africa.. . 6,738 
East Indies and China 5,379 
New South Wales, Van" 
Dieman's Land, and 

Swan River 21 

British and North Ame- 
rican Colonies ...... 55,201 

British West Indies.... 43,617 

Foreign West Indies . . 845 
UnitStatesof America 39,855 

Mexico 5 

Columbia 54 

Brazil 1.637 

States of the Rio de la 

Plata 966 

Chili 170 

Peru lie 

Isles of Guernsey, Jer- 
sey, Aldemey, and 

Man 63,182 

Of the total amount above stated, 3,654 tons were 
cinders, of which nearly one-third went to Denmark : 

modity belwoen iu delivery at the norlbern mines and its cuniumplion io 
tbe mFtropolls, Nencoslle coals were actually sold cheaper in Grand Cairn 
IhaQ in London, As an inalanca of Ihe distance Io which this Tsluable 
fuel Is carried, Captain Head 
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there was also 1,845 tons of culm, the whole of which, 
irith the exception of a trifling fraction, was for the 
use of the Norman Isles last named on the foregoing 
list. The amount of duties received on the whole 
615,255 tons, was £34,902 lOs. 2d. 

The northern coal owners continuing to complain, 
and Government being anxious to aSbrd them relief, 
the Chancellor of the Exchequer, on announcing the 
contents of his Budget in the spring of 1835, pro- 
posed to remit altogether the duties on coals, cinders, 
and culm exported. This was accordingly done; 
and at present there is no impost on coals exported 
to foreign countries from Great Britain in our own 
ships. Vessels from Russia and Holland, as States 
not recognising the reciprocity treaties, pay 48. per 
ton on all kinds. Tlie policy of thus facilitating the 
conveyance, to any extent, of so essential an article 
as coal, and with no object but that of relieving the 
mine owners, must be very doubtful. 

While, however, we send our coals to other conn- 
tries thus freely, our customers in many instances 
tax the admission of the commodity into their ports. 
The imposts levied by the Swedish Government on 
coals imported from Great Britain, comprise duty of 
customs, convoy duty, and tx>wn dues, amounting 
together to 12s. 2d. sterling on the Newcastle chal- 
dron, or about 50 per cent, on the prime cost. These 
charges are ostensibly imposed to favour a certain 
coal mine at Hoganas, in Scania. 

The duties paid on the importation of coals from 
this country into the kingdom of Denmark, are £2 
I8s. lOd. upon one keel of 8 Newcastle chaldrons, 
or 20 tons of Scratch coals. 

The lai^eHt amount of coals exported from the 
2 G 
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United Kingdom to any one place, is to Holland : 
the terms upon wliicli they were admitted in 1834, 
are stated below,* in the official note of the British 
Minister, transmitted in reply to a Parliamentary 
inquiry ordered by the House of Commons in that 
year, and pending the reduction of the foreign duties. 
In reply to an order made by the House of Com- 
mons, in May, 1834, for returns from Copenhagen, 
Hamburgh, and Rotterdam, of the number and names 
of British vessels entering those ports laden with 
coals. Consul Macgregor prefaced his despatch to Sir 
George S}iee, with the following statement relative to 
1833: — " It would appear from these returns, that 
fifty British ships, of the burthen of 9,740 tons, with 
431 men, were employed in the coal trade to Copen- 
hagen last year [1833], and that the quantities im- 
ported there have amounted to 2,381 tons and 4,261 
chaldrons, forming au aggregate of 13,098i tons 
weight of coals." Mr. Macgregor adds, that on an 
average, during the years 1831, 1832, and 1833, not 
fewer than 308 British, and 189 foreign vessels were 
employed to the Baltic during each of those years : 
and, moreover, that the importation at Copenhagen 

■ HoLLiND. La eajB.la 19 May, 1834. 

Honraear, — En ttpODse i lotre ofRce da 5 iju cuurant, j'ai I'huiincur A* 
porlcr k iDtre coaaaisEance que la roi du 8 Jiud 1831 (Joarnkl Offidel, No. 
ii) a Sit tcs droila d'entree eat le cbarbon de lerre & dean Qoriiis p«r rail' 
lier deliires des Pajs Baa, eans diaUaction d'origia, el pour loiu PatUlMi* 
Etnngen, 

En coniE^quence, le cbarbon da lerre de la Roer, imporlf^ p«r eaa, eit 
•anijeLti A ce droit, aasBi bi«a que celai aniiant par mer d'ADglatem, 
d'Ecoue oa d'lrlajide : rimporCaCiao Eur navlrea dea {"aya Bas eat liraiiclM 
itt drollBj eea£ de conie ae manlent A dtx cents, et lea droiia de tntDcil i 
an florin, ^gulemeul pur niillier de livres dea Pa;s Bas, 
Je safsia, &c 
(Slgn6) H. DE Zdslek db NrBtBit. 

A M. JeniinghBDi, Charge d'Affaires 
da aa Majeali Britanuiiiue. 
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averaged 134 tons weight of coals to every 100 tons 
of shipping : " the total amount of coals annually 
imported into the Baltic may be estimated, according 
to that computation, at about 110,000 tons, being 
Dearly one-half of the quantity exported by Great 
Britain to foreign countries." No duties whatever 
are levied in the ports of Russia upon coals imported 
from the United Kingdom ; indeed, so necessary is 
it considered to give every facility to the importation 
of that aiticle, that it is allowed to be landed any 
where without a previous inapectioo at the Custom- 
bouse, a form to which all otlier articles exempted 
from duty are subjected. From the year 1825 to tjie 
end of 1831, the duties with which coals were taxed 
OB entering the Prussian States, amounted, in the 
eastern provinces, to 3 J dollars per zentner, or cwt. ; , 
and in the western, to I5 dollars. Since 1832, and 
at present, Ij dollars per cwt- is levied throughout. 
In the last-mentioned year, the importation to the 
Baltic was 603,465 cwts. ; to other places, 454,115, 
making a total of 1,057,580 cwts. 

In Portugal, the duties of 15 per cent, paid upon 
eoals imported from Great Britain into the port of 
Xisbon, are levied upon valuations put upon them by 
the Custom-house authorities, which vary according 
to the market price. These duties are charged on a 
measure termed a pipa, which is equal to 3j tons of 
20 cwts. each. There are no coals imported but from 
Great Britain. Coals are admitted duty free into all 
the ports of the kingdom of the two Sicilies. There 
is a duty levied in the ports of France upon coals 
imported from the United Kingdom, of 1 franc, 10 
centimes per 100 kilogrammes, which amounts to 11 
francs, or about 10 shillings per ton. 
2g 2 
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A great deal lias been said about the impolicy, on 
the part of the Freuch, in taxiug tlie importation of 
foreign coals : it is not intended in this place to give 
any opinion, but merely to state that the reasons 
offered by the late Minister of Commerce in France, 
as a justification of tlie duty, ave the following ; — 
" CoaJ," says he, " is very abundant in our country ; 
and at the place of its production is sold as cheap as 
in any other country in the world. At St. Etienne, 
the cost of extracting coal is quite as low as in Wales. 
The cause of the high price to consumers is not, 
therefore, the greater expense incurred in working 
our mines, but in the cost of carriage. That which 
may be purchased for forty centimes at St. Etienne, 
cost three to four francs at Rouen, and four to five 
. francs at Bordeaux. Since then, the cause of the 
deamess does not proceed from the poverty of the 
mines, nor the inability of the workmen, but is owing 
to the insufficiency of works on the surface of our soU 
for making easy the communications between one 
part of the country and another, it would be the 
height of injustice to sacrifice the class of producers 
by a reduction of the duty, which, if removed to the 
extent of one third only, would occasion such an im- 
portation from England as would ruin our finest 
establishnienis," 

" Is it not," says a recent authority,* " a sufficient 
answer to this argument, if we enquire what it is 
which principally causes the means of transport in 
France to be so imperfect and expensive ? Whether 
it be not principally, if not entirely, the high prices 
of coal and iron which deter from the formation of 
canals and railroads ? The very example cited by 

• CompaDion lo the AlniKiiacfc, 1831. 
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the Minister as a justification of his system, suT- 
ficientlj proves of how much greater benefit it must 
be to admit foreign raw materials, which would have 
so important an effect upon the entire iudustrj of the 
country, than it is to extend at the general expense, 
just that amount of protection to a few capitalists 
which enables them to draw a scanty and precarious 
return for their unnatural investments." " Coal," 
says tlie Minister of Commerce, " was worth five or 
seven francs at Mulhausen ; since the opening of the 
canal from the Rhone to the Rhine, the article is 
worth only three francs, fifty centimes, and will be 
further reduced to two francs, fifty centimes, when 
the proposed communications with Epinac shall be 
completed." 

In this point of view, " the duties imposed on the 
importation of foreign coals and iron assume," says 
the advocate for free trade quoted above, " the form 
of a tax levied upon the commercial and manufac- 
turing interests of France, for the very purpose of 
retarding the march of internal improvement. These 
duties are, besides, partial and unjust, inasmuch as 
they operate peculiarly in the parts of France where 
the coal and iron of native production are the dearest. 
Except at those parts, the excessive cost of transport 
which the Minister brings fonvard to excuse the 
existing system, would operate as an extensive pro- 
tection to t)ie coal mines and Lron masters of the in- 
terior, where Englisli coal and iron could no more 
compete with them, than they could now compete in 
the parts with the freely admitted products of Eng- 
knd." 
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PROBABLE DURATION OF OUR COAL. 

DifficvU to assign tfie consumption of Coal for future 
periods — Estimate of the quantity remaining )«- 
mrotight in Durham and Northumberland — State- 
ments of Mr. Taylor and Professor Sedgwick — 
Decay of the Nortliem Mines mil probably transfer 
the London Coal trade to Scotland and South Wales 
— Quantity of workable Coal probably over-rated — 
Opinions of Dr. Tlwmson and Mr. BaketveU, reta- 
iive lo the duration of the Northern Collieries, 



J_ HE prospective exhaustion, at some remote period, 
of the valuable contents of the various coal fields of 
Great Britain, and the probable consequences of such 
an event, have given rise to a variety of calculations 
and predictions ; some of the latter, as we have 
already seen, sufficiently amusing. While, however, 
it is manifestly inconclusive, to estimate accord- 
ing to present demand the consumption of coals for 
centuries to come ; and still more so to assign any 
specific condition of society to such a remote period ; 
we are warranted, in the first place, in assuming, that 
Ihe demand for this species of fuel will not diminish 
but increase, with every imaginable condition of the 



DURHAM AND NORTHUMBERLAND, 
progress of society ; and, secondly, we have before us 
the undoubted fact, that our mines are not inexhaust> 
ible. In addition to this, there is the most direct 
evidence to show how far some of the most valuable 
beds in the northern coal fields have been worked out 
already ; at the same time, that tolerably satisfactory 
calculations have been made as to the quantity re- 
maining unwrougbt. 

The following is an estimate of the extent and 
produce of the Durham and Northumberland coal 
fields, compiled by H. Taylor, Esq., colliery agent to 
the Duke of Northumberland, and himself a coal 
owner in the latter county : — 

Sq. MHst. 

DcRHAM. From South Shields southward to Castle Eden, 
twenty-one miles, thence westward to We^t Auckland, 
thirty-two miles, north-east from West Auckland to El- 
tringham, thirty-three miles, and thence to Shields, 
twenty- two miles, being an extent of area oi 59i 

NoBTHGMBEai,ANi>- From Shields northwards, by an aver- 
age breadth of nine miles, 243 

837 
Portion excavated. In Durham — On the Tyne, say, 39 
OntheWear, 40 

79 

In Northumberland, say thirteen 

miles by two, 26 

' ' — 105 

I 732 

Estimating the workable coat strata at an average Tons. 

thickness of twelve feet, the contents of one 
square mile will be 12,390,000 tons, and of 

732 square miles, 9,069,480,000 

Deduct onp-third part for loss by small coal, in- 
terceptions by dykes, and other interruptions, 3,023,160,000 

Remainder, 6,046,320,000 
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This remainder is, according to Mr. Taylor, ade- 
quate to supply the present vend from Newcastle, 
ijundcrland, Hartley, Blytli, and Stockton, of 
3,500,000 tons, for a period of 1,727 years. In 
tbe opinion of Profe&sor Sedgwick, however, thia 
amount must be exaggerated about one-half, in cou- 
eequence of the existence of certain sterile tracte, 
which the calculation assumes to contain the average 
deposit of coal. " The best information I have," 
says the learned Professor, " gives a rich portion of 
the coal field, extending from the neighbourhood of 
Chester-le-Street, down the country near West Auck- 
land ; and the richest [wrtion of that field, as far as 
it is at present known by actual workings, is between 
the Wear and the escarpment of the magnesian lime- 
stone ; and I have reason to believe, partly upon a 
few observations of my own, but mainly upon inform- 
ation obtained from others, that none of the best beds 
of the Wear district, excepting the lowest, the Button 
seiim, are found much to the west of the Wear j on 
the west side of that river the Hutton seam is covered 
by only a small number of coal measures; the coal 
is brittle, and lies at a comparatively small depth, but 
is said to be of good quality ; it therefore appears 
that the rich part of this division of the coal field is 
confined in that nai'row zone extending between the 
Wear, to the escarpment of the magnesian limestone. 

" On this question I have recently obtained more 
full information from a gentleman, with whom I for- 
merly examined a portion of the district : he states 
that ' there are five good workable seams of coal in 
the Wear district, between the outcrop of the mag- 
nesian lime and the east side of the Wear, extending 
from the neighbourhood oi' Chester-le-street to Bishop 
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WiOFESSOR Sedgwick's opinion, 
Auckland; in this district, the five good seams tliat 
may be expected are the following : — Five Quarter, 
average thickness four feet ; tTie High Main, six feet ; 
the Maudlin, five and a half ; the Low Main, four j 
the Hutton, six feet ; — that of those five, the High 
Main, Low Main, and Hutton, are those on the exist- 
ence of which you might perhaps speculate with the 
greatest confidence ; that the High Main and the 
Hutton are the most certain to prove true ; that in 
tnaldng the calculation of the quantity of coal still to 
be worked in the above district, it might be reason- 
ably supposed, that three out of the five seams (toge- 
ther averaging in thickness of good fire coal about 
thirteen feet) might be worth working at the present 
time ; and that a fourth may be worked hereafter, 
when the best seams are exhausted.' The writer 
states, that he is not acquainted with any colliery 
where all the five seams are worth working at present, 
or likely to become so : one or two of them are always 
found defective in thickness or quality." 

Such are the considerations affecting the eaut side 
of the Wear; "on the west side," the Professor pro- 
ceeds, " the Five Quarter coal has generally cropped 
out ; and the High Main, Maudlin and Low Main, if 
not out, are often so near the surface as to be good 
for nothing. The Five Quarter breaks out in a ravine 
below Auckland Castle, and the High Main is probably 
too near the surface to the west of that spot to be good 
for any thing. The writer of the letter adds : — 
* I hare understood that the working seams in mo«t 
of the small collieries on the west of the Wear, are 
supposed to be the Hutton seam ; the ctal those col- 
lides produce is of an excellent quality, but tonder, 
and looks as if it came from the Hutton.' Taktog 
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those circuiustances into consideration, he does uot 
think we can fairly calculate upon more than one 
seam on the west side of the Wear, within the above 
northern and southern limits ; and he states the 
probable thickness to be four feet nine inches of good 
coal. He adds, ' there is good coal to the south and 
south-west of Auckland ; but I am not aware of above 
one or two seams at most in that district.' Con- 
sidering, then, the uncertainty of supplies of coal from 
under the raagneaian liraestone, — that a large portion 
of the best Tyne coal district is exhausted ; that the 
excavations in the best scams of the Wear are now 
very extensive, — that, in fact, the best part of the 
coal in the neighbourhood of the navigable parts of 
both rivers is gone, and that so many of the best 
seams crop out within a short distance of the west 
bank of the Wear, he is inclined to think that Mr. 
Taylor was far beyond tlie mark when he spoke of 
the prohabihty of the coal of Northumberland and 
Durham lasting 1,700 years. He then adds these 
words : ' I am myself convinced, that with the present 
increased and increasing demand for coal, four hun- 
dred years* wiU leave little more than the name 
of our best seams ; and when they are goqe, those 
who are living will find London supplied from the 
great Welsh and Scotch coal fields at a cheaper rate.' 
He then goes on to state, that our northern coal field 
will probably be on the wane before three hundred 
years have elapsed ; that is, m reference to the other 

• An iulennediate period has been asEigned by Messrs. Baile; snd Callej, 
vbOjin their general Tiev of the diatricl, eatimate (be duralion of the coal at 
eight hundred and tnentj lire years. The minimum amount is probeblj 
thatgiienby Dr. Mac Nah. who eati males the extent 0/ the coal fields in 
Nortbumherlaud and Durham at 30 miles b; 13—300 square milei, com- 
putiug, at the same time, thai one square mile i> equal to (he canauiuptioii 
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coal fields, by which the London market ivill by that 
lime, begin to be partially supplied. There is one 
circumstance stated in this letter," adds Mr. Sedg- 
wick, " wliich T may just allude to : A great deal 
of coal appears formerly to have been left under- 
ground in consequence of a want of general plans or 
maps of the workings ; a number of excavations have 
taken place independently of each otlier ; and the 
consequence is, there is a great number of piers or 
large barriers between the old coal works, some of 
wliich it may be almost impossible to remove."* 

The learned Professor, in reducing the estimated 
supply of coal from 1 700 to 400 years, must be un- 
derstood as speaking of tliose good beds mostly 
worked for the metropolis aud for exportation, and the 
exhaustion of whicli, he assumes, wiU transfer the 
London trade to South Wales, where the coal is not 
of so good a quality as that of Newcastle, neither can 
it be at present so cheaply conveyed to the metro- 
polis. The coals in the northern districts may last 
as long, or even longer than Mr. Taylor supposes, if 
we take in all those impure beds that may hereafter 
be excavated by persons resident on the spot for the 
use of their own households : and of course, the thin 
coal — all the little beds of six or seven inches would 
be got out, before the workings were finally given up. 
Professor Buckland agrees in the main with Mr. 
Sedgwick, and thinks the result of Mr. Taylor's cal- 
culation " egregiously exaggerated." Mr. Buddie, 
an individual probably better acquainted with the coal 
district on the Tyne, than any other person, — but a 
decided advocate for an uulimited foreign vend, — 
declined, when examined before the Committee of the ] 

• biTidBuue b«rgre UoaBs of CommDns, 1 S:29, ful. 333. 
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House of CommoDs, to commit himself by any loose 
answer to the question as to how long, according to 
the present rate of consumption, the coal fields in 
Durham and Northumberland would last ? " be- 
cause," says he, " it may be ascertained." Indeed, 
this intelligent viewer expressed himself as confident 
of being able to reduce the whole to actual measure- 
ment and calculation* in a month : and tliis, he ob- 
served, might be done with reference to certain dis- 
tricts, so as to avoid the obvious objections which the 
coal owners would have to the publication of details 
relative to their particular sections. 

Dr. Thomson, of Edinburgh, published some years 
ago, a series of calculations on this subject ; and still 
later, Mr, Bakewell in his popular work on Geology, 
discusses the question of coal, and the period when 
the coal mines of England will probably be exhausted. 
This competent and ingenious observer says, — " We 
cannot but regard the exhaustion of our coal beds as 
involving the destruction of a great portion of our 
private comfort and national prosperity. Nor is the 
period very remote when the coal districts, which at 
present supply the metropolis with fuel, will cease to 
yield any more. The number tind extent of the prin- 
cipal coal beds in Northumberland and Durham is 
known ; and from these data it has been calculated 
that the coal in these counties will last 360 years." 
Mr, Bailey, in his survey of Durham, states, that one- 

■ It has been laid down as a mle, tba.t " a cubic yard of coal will produce 
eight bolU o{ coal, eacb boll contaiaing eight pecks of four and a balf gal- 
loDS, and eacb gallon contaiuiag S6SS cubic inches. Tbeiefoie, froio that 
rule, on acre of coal gtratum, one foot Ibick, will produce (if all got) ihirij- 
ODC leDB, each ten conlaimng 4W coal bolU j or ibatacre aiU produce 1^10 
loni: consequenlly, an eiiual area ot stratum, 3, 3, 4, &c. feet Ibick, will 
produce 3, 3, 4, &C. limOB the qiianti ly nf tens or tona of coal that a seam nf 
one foot Ihiuk will produoe."—/Vn»7i<'jl'j< SniffrrantPHi Svrve^itifip. SCJ. 
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third of the coal being already got, the coal districta 
will be exhausted in 200 years. It is probable, that 
many beds of inferior coal w^hich are now neglected, 
may, in future, be worked, but the consumption of 
coal being greatly increased since Mr. Bailey publish- 
ed his survey, we may admit his calculation to be an 
approximation to the truth, and that the coal of North- 
umberland and Durham will be exhausted in a period 
not greatly exceeding 200 years. Dr. Thomson, in 
the Annals of Philosophy, has calculated, that the 
coal of these districts, at the present rate of consump- 
tion, will last 1000 years ; but his calculations are 
founded on data manifestly erroneous, and at variance 
with bis own statements. Dr. Tliomson has also 
greatly over-rated the quantity of coal in these dis- 
tricts, as he has calculated the extent of the principal 
beds from tliat of the lowest, which is erroneous ; for 
many of the principal beds crop out before they reach 
the western termination of the coal fields. With due 
allowance for these errors, an d for the quantity of coal 
already worked out, (say one-third) the 1000 years 
of Dr. Thomson will not greatly exceed the period 
assigned by Mr. Bailey for the complete exhaustion 
of coal in these counties, and may be stated at 350 
yeax». 

"It cannot be deemed uninteresting," proceeds 
Mr. Bakewell, " to enquire what are the repositories 
of coal that can supply tlie metropolis and the south- 
em counties, when no more can be obtained from the 
Tyne and the Wear. The only coal fields of any 
extent on the eastern side of England, between Lon- 
don and Durham, ai-e those of Derbyshire, and those 
in the West Riding of Yorkshire. The Derbyshire 
coal field is not of sufficient magnitude to supply, for 
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any long period, more than is required for home con- 
sumption, and that of the adjacent counties. There 
are many valuable beds of coals in the western parts 
of the West Riding of Yorkshire, which are yet nn- 
WTOught ; but the time is not very far distant, when 
they must be put in requisition to supply the vast 
demand of that populous manufacturing county, which 
at present consumes neai'ly all the produce of its own 
coal mines. In the midland counties, Staffordshire 
possesses the nearest coal district to the metropolis of 
any great extent ; but such is the immense daily con- 
sumption of coal in the iron furnaces and foundries, 
that it is generally believed this will be the first of 
our own coal fields that will be exhausted. The 
thirty feet bed of coal in the Dudley coal field is of 
limited extent, and in the present mode of working 
it, more than two-thirds of the coal is wasted and 
left in the mine. If we look to Whitehaven, or Lan- 
cashire, or to auy of the minor coal fields in the west 
of England, we can derive little hope of their being 
able to supply London and the southern counties with , 
coal, after the import fails from Northumberland and 
Durham. We may thus anticipate a period not veiy 
remote, when all the English mines of coal and iron- 
stone will be exhausted. 

"Fortunately, however," Mr. Bakewell adds, " we 
have in South Wales, adjoining the British Channel, 
an almost exhanstless supply of coal and ironstone, 
which are yet nearly unwroiight. It has been stated 
that this coal-field extends over about 1200 square 
miles, and that there are twenty-three beds of worka- 
ble coal, the total average thickness of which is ninety- 
five feet, and the quantity contained in each acre is 
100,000 tons, or 65,000,000 tons per square mile. 
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If from this we deduct one half for waste, and 
minor extent of the upper beds, we shall have a clear 
supply of coal equal to 32,000,000 tons per square 
mile. Now if we admit that 5,000,000 tons of coal, 
from the Northumberland and Dnriiam mines, is 
equal to nearly one-third of the total consumption 
of coal in England, each square mile of the Welsh 
coal-field would yield coal for two years' consump- 
tion ; and as there are from 1,000 to 1,200 square 
miles in this coal field, it would supply England with 
fuel for 2,000 years after all our English coal mines 
are worked out. It is true, that a considerable part 
of the coal in South Wales is of an inferior quality, 
and is not at present burned for domestic use j but in 
proportion as coals become scarce, improved methods 
of burning it will assuredly be discovered, to prevent 
any sulphureous fumes from entering apartments, and 
also to economise the consumption of fuel in all onr 
manufacturing processes."* 

• Bakflwell's Introduciion lo Geology, ISiS, p. 179, et aeq. 
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CHAPTER XXV. 



FOREIGN COAL DEPOSITS. 

Importance of Foreign Coal Deposits to Great Britain 
— General Phenomena of the Carboniferous Strata 
similar in different Countries — Organic Remains 
and accompanying Rocks — Independent Coal For- 
mation of Werner — Occurrence of Coal iu ^pat'n 
— Near Dresden — In Silesia — Vast Deposits in 
France — In Belgium — Fire Damp — Coal F^lds 
of Germany — Fossil Fishes — Coal in Sweden, Nor- 
way, and Poland — Immense Depositories of An- 
thracite and Bituminous Coal in North America — 
Scarcity of Fuel in someparts of South Amenca — 
Rhode Island, Canada, and Australia contain Coal 
— Strata on Fire at Cape Breton — European ho- 
calities of Lignite and Fossil Wood. 

Although the design of the present work, as 
to ita more immediate bearing, might be conaidered 
as completed bj the foregoing Chapters, a few brief 
notices of one branch of the subject in reference to 
other countries may be appropriately introduced in 
conclusion. The subject of foreign coal deposits is 
by no means one exclusively interesting to the 
geologist ; it involres important considerations of a 
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commercial nature in relation to Great Britain. For, 
not only must the coal trade of this country be in 
some degree influenced by competition witJi the 
supply of so important an article from otlier and 
remote sources ; but the districts containing coal 
mines, may be expected, hereafter, to become, in 
certain casea, the seats of manufactures, perhaps 
rivalling in importance, or it may be, surpassing those 
which, owing to the abundance and accessibleness of 
onr fossil fuel, tliis country has long carried on so 
advantageously. 

■-^i has been remarked, that the great coal forma- 
tion appeal's to abound most under the polar circle, 
and in the two temperate zones, but it is rarer to- 
wards the equator : a geographical distribution sup- 
posed to be connected with its formation. Although, 
as might be expected, the carboniferous strata, when 
viewed on the large scale, occasionally present some 
anomalies, as compared with the corresponding series 
in our own country, — yet still, the similarity in cer- 
tain striking particulars is much more common and 
remarkable. This is more particularly manifest in 
the occurrence of sandstone and bituminous shales, or 
Iwds of compressed and indurated mud ; together with 
those vegetable impressions which, although exhibit- 
ing specific differences from those met with in Britain, 
belong, for the most part, to analagous types. - 

We have already adverted to the opinion of M. 
Brongniart, that at the epoch of the coal formatiOQ, 
there existed equiseta, or horse-tail plants, upwards of 
ten feet liigh, and six inches in diameter ; tree-ferns, 
of from forty to fifty feet in height ; and arborescent 
lycopodiacere, of from sixty to seventy feethigb. Of 
flie above classes of vegetables, as Mr. Lyell observes, 
2 H 
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the species arc all small at present, in cold climates; 
while, in tropical regions, there occur, together with 
small species, many of a much greater size ; but their 
development at present, even in the hottest parts of 
the globe, ia inferior to that indicated by the petrified 
stems of the coal formation. If the gigantic size and 
form of these fossil plauts are remarkable, still more 
80 is the extent of their geographical distribution : 
for impressions of arborescent ferns, such as charac- 
terize our English carboniferous strata, have been 
brought from Melville Island, in lat. 75°* 

TTie geological equivalent of our great carboniferous 
group of rocks, as met with on the continent of Europe, 
is what is called by the disciples of Werner, the In- 
dependent Coal Formation. It does not occur in the 
Alps, or in the basin of the Po ; indeed, it is asserted, 
that the true coal measures do not exist in Italy ; and 
this remark has, by some persons, been hastily ex- 
tended to Spain and Sicily. Opinions, on this point, 
exhibit, as might be expected, various discrepancies, 
as geological enquiries have hitherto been limited, if 
not in their range, certainly in the number of scientific 
stations, and accredited observers at remote places; 
while travellers and geographers have commonly used 
the term " coal," in the most loose and popular sense. 

As already intimated, the coal strata in Europe do 
not always conform to British analogies ; and in some 
localities there seems so little agreement, tliat indivi- 
duals pretending to geological acuteness have been 
misled thereby. In Spain, coal deposits are known 
in Andalusia, Estremadura, Catalonia, Arragon, and 
Castile, and the Asturias : but the beds are commonly 
thin, and the workings, for the most part, of little im- 

• PiiDciplag or Geolog;, tcI i. f. 101. 
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portance : it seems, however, that one exception must 
be made with reference to the last-named locality, 
the beds of which are described as " vast," and 
supposed by Professor Hausman to be subordinate to 
the immense iron-stone hills near Bilboa.* In Por- 
tngal, there ai-e some trifling coal works. True coal 
measures exist at Postchapel, near Dresden, at Fried- 
land, and near to Temovitz, in Silesia ; in the latter 
place, there are vast deposits of valuable fuel ; as also 
at Namur, Saare Brooke, and St. Etienuc in France. 

One of the richest deposits of coal that is known, 
forms the nearly continuous series of coal basins 
placed in a belt about one hundred and fifty miles 
long, and six miles broad, which crosses the north of 
France, containing the coal mines of Valenciennes, 
Conde, Mons, Namur, and Liege ; at the last-named 
place, the measures are said to comprise eighty-three 
beda.f They produce annually more than seventy 
millions of quintals of coals, "worth thirty millions of 
franca ; and they employ about thirty-five thousand 
colliers. 

In 1826, it was stated in the Annates des Mines, 
that about forty departments were known to contain 
coalj and a list of the localities is given in that work.J 
Several of the deposits, however, it was admitted, 
could scarcely be said to be more than known ; others 

• In Spain, cbarcoaJ ia commonl; used for fuel both in the kiloben gIoiah 
upon BbiGli culiDBry operalioos ore performed, and in Ibe braiero't, or 
varmlDg pane, placed to nit the eitling roome. The mountains of New 
Caatile, wbicb are covered with noble trees, suppl; Ibe inbabitimts of the 
plains, and also the capital with charcoal for fuel ; and it is common in (ha 
itreels ofMadrid lomaet with asaeB bearing large panniers of Ibis commodit}-, 
aeoaropBnied by a. boy Bboatiag " carbon ! carbon I'' 

f These localiliea of foreign coal are moatlj derived from Phillips and 
Conybetire, Dr. Ure, and Mr. De la Beche. 

X Edin. Phil, Joum, vol. liv, pp. 252-257, where the account is IraQsIated 
froin the Periodical aboio riled. 

3 H 2 
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were worked to a small extent. Tlie produce of two 
hundred and thirty-six mines was estimated at that 
time, at from nine to ten millions of quintals aunnally, 
or ahout one-eighth of the yearly consumption of 
England. The number of miners employed is stated 
to have been, in 1826, about seven thousand. A 
strong prejudice, as elsewhere mentioned, existed, 
and still exists, against the use ot pit coal for domestic 
purposes. Otherwise, it is stated, the mines in the 
department of Aveyron alone, might, from their ex- 
treme richness, have supplied the whole of France with 
fuel J yet, the quantity annually extracted from them 
was only about ten thousand quintals ; and this from 
thirty different mines by superficial works, conducted 
without any rule.* 

According to the authority above quoted, there were 
in Belgium, in the neighbourhood of Mons, Charleroi, 
and Liege, three huadred and fifty mines, giving 
employment to twenty thousand workmen, and pro- 
ducing annually about twelve millions quintals of 
coal. In general, the coal seams are interstratified 
with beds of sandstone and schistose matter, similar 
to those which characterize the measures in our own 
country. Tbey are, however, much more singularly 
contorted, especially at Anzin, near Valenciennes ; 
the strata, being in some cases, apparently folded 
backward and forward, " thus forming an enormous 
bale, half a league broad, and several leagues long." 
The mines, just without tiie gate of the city of Liege 
towards Brussels, are about one hundred and twenty 

• In France, nhoul one Icnlh of llie iron, i, e. 17,000 lone, is smelled »ilh 
ooks ; Ihe otber nine lentha, wilh charcoal. Wood being atei for tbis.aB 
well as for domeitic purpo&ei, in nanj parts of the conntrj, the coanimp- 
IJOD, aa may be gnppasod, la immense : and not lees Ihan fifleen or dite«n 
millioDt of acrea are occupied bj woods and forests. 
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fathoms deep : tliey are exposed to similar accidents 
from irruptions of water, fire clamp, &c., to those in 
Great Britain. In 1812, owing to asudden influx of 
the water, while one hundred and twenty-seven colliers 
were at work, seventy-four of the number, (the rest 
having escaped) were only saved, after sufi'ering 
dreadfully, by means of a commimication cut to ttiem 
from an adjacent drift, through a space of about one 
hundred and twelve feet. By the adoption of the 
Davy safety lamp, they early shared the advantages, 
and reiterated the gratitude of the pitmen of our own 
country.* 

Germany contains several great deposits of coal, 
j' particularly in Saxony, Bohemia, and Silesia; the 
P last-named province containing more than one hun- 
dred mines. In Austna, Tyrol, Bavaria, Hanover, 
the Hartz, and Hungary, there are mines of coal, 
though to what extent, or of wbat quality, we are not 
particularly informed. Tliuringia is remarkable for 
the presence of a bituminous cupriferous schist, which 
contains a great quantity of fishes crushed, and even 
■-.converted into a species of coal, which is occasionally 

I •In Dr. Paria'B Life of Sic Humpbrj Davj, ibere U a notice of K 
pkdiphlel whicb sppi^areil M Mona, in the yeia ISIB, on tlia oxplasionB (bat 
aeear In coal miaes, and an the ineaoB of preventing tbeoi b; Dkvj'b SBfaly 
Lamp. It wiu puhlished under the direction of tbe Chamber of Coniineroe 
and Mannfactures of Mens, accompanied b; notes, and by tbe result of a 
serleB of eiperimenlB Ibat bad been condacted by M. Crassarl, PreBidenI of 
tba Cbunber. Tbe proiince of Hainault is said lo be richer in coal mines 
than an; olberpart of the Continent of Kuropc', itnd to ba>e no teas tban 
one hundred tbouaand persons ernplojed in the working tbem. The same 
Idnd of duigeTOUB accidents cccuned in these minea as in thoae of the north 
of England, and Tariooa eipedienls bad been adopted for their prevention, 
which, howBvar, availed but little in obviating them. " AH tbe precauUonB," 
observe the repoiter?, " whicb bad been hitherto knonn or practised, bad 
ant been able lo preserve Ibe nnfortanate minora from the terrible effects of 
nploaion. It is, thBreforo, an inappreciable benefit which we confer by 
K ^making known tbe cqoallj simple and iDfaUible method of prevenUng tluwa 
T accidants, which baa been dis^ocered bj (he celebrated Humpbr; Davf.'' 
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used for fuel; thereby demonstraling llie possibility 
of tlie carbonaceous transmutation of even animal 
matter ; a fact, indeed, of which we have evidence in 
our own country.* The Netherlands, it appears, owe 
their geological connexion with Germany, to a chain 
of carboniferous rocks. 

Coal is comparatively rare in the north of Europe, 
as in Sweden and Norway — couutries so rich in mines 
of other kinds ; they, however, abound with pine 
forests, so that fuel for the smelting of their ores is 
sufficiently abundant. In Poland, the coal measures 
are stated to repose on a black marble used in the 
arts : they contain numerous impressions of plants. 

Mr. De la Beclie quotes an authority for the exist- 
ence of a rich carbonaceous deposit in the mountains 
wliich extend for a distance of 150 wersts, on the 
right bank of the Donetz, in Southern Russia. The 
coal is described as occurring in beds from a few 
inches to seven feet in thickness; and as being bitu- 
minous among the sandstones and shales, but becom- 
ing anthracite where the rocks pass into grauwacke. 
Coal has been mentioned as wrought in Siberia, 

Tliere is said to be an abundance of excellent coal 
in China aud Japan, some provinces in the Celestial 
Empire being as rich in this mineral as any countries 
in the world ; of its quality and geological collocation, 
we have little information. Indiaf is by no means 

• The cobI or I'oiciiera, in Danpbmj, jivlds on dislillH^OD s, large namx- 
tilj of ummoaia. It oonlaine numerous sea shells, and even (he bones of 
BQlmala, to irhich probably some nT iI9 subsUiDce ia due. But u this do«i 
not occur m a geuuiue coal formalioi:!, it cannot be regarded as a (me pit- 
coal.— fre'i Geology,^. 168. 

+ The diamoDd is said lo hare been found in Iba Coal Formalion of 
India — Ihougii not aciuallj ia (be coal seiiinB. ll inaj be mentionod by the 
way, (hat in lerralog coals " BUc-k Diamonds,'' as ia orien jocularly done 
when speatiHg of the produce of our collierlfs, there ia more prnpriB(j in 
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deficient in coal ; the most famous field is that of 
Damuda, discovered in 1815, and composed of va- 
rious beds of bituminous coal of good quality, alter- 
nating with shales, sandstone, &c.* At Ramjung 
colliery, eight beds, varying from four inches to nine 
feet, are worked. The coal is not, however, confined 
to these districts, but extends east and west of Da- 
muda to the distance of several hundred miles.f 
Coal is known to exist in the Island of Madagascar ; 
and also in Africa, though to what extent we are not 
informed. 

AmericaJ contains some immense coal deposits, 

the ajipellatiuu — especialtj when applied to anlhrkoite, which ooutaina so 
large a proparlioti or corhon, than Ihe U9«r ma; be aware. " II will natu- 
nllj," sajB Dr. Kidd," eicita the eurprise or tboie nbo aiv oiuicqaaiiiled 
»)tb the chumioal history of Ihia sabstance, to learn that, the parest diamond 
doe» not euentlall; difler from a particular vitriet.t of common coal." — 
Phytical Condition of Man. Bridgetpater Trealuet. Norisit anfforth; of 
notloe, that Dr. Brewster, in a commanication to (he Geological Society, 
inolinea to tbe opiaion that the diamond itself ma; be of vegetable origin. 

• In the Edinburgh rbiloaopbical Jonroal, for 1S32, p. 347, there ia a 
tftble giving the reaulta of BevBral analjaeB of Aaialio and New Holland coals, 
compriaing thirtj aorls, made at the Cttlculla Assay Office, from which it 
would appear that most of the ludiao coala are totally an6t for tha purposes 
of making coke, The Burdwan coke, wilh the exception of one apecimen, 
would contain nearly a qoarter of its weight of earthly impurity ; (be Silhet 
woDld be Mill woraej the coal of Baghelpiir, (which Mr. Jameaon aeems to 
aaspect ia miaiakenly called anthracite,) -would be nearly half earth; some 
of the mountain coal from Asa would yield a coke of be((er qaalily, but of 
Tery liltlo density. Tho Chinese glance-coal aloae forms a remarkable ex- 
ception to thia nnfasourable conclusion Bgainai Orionlal coal, and deser*e« 
(0 rank at the head of the list in respect (o its purity aa a coko, althongh in 
specific gratily it does not come up to tbe character of the Engliah fuel, 
neither has it the spongy lestnre which contributes much to the glowing 
combustion of the latter. 

-f I( is B(a(ed Ihat among the MSS. left by the late Major James Franklin, 
F.G.S., there is an account of the diSerent beds of coal as well as of iron 
mines In tbe Central Distric(a of India— Phil. Mag. July, 183S. 

X Tbe common fuel in the cities and towns of (he United Slates, ooasiats 
cbletty of wood, of which there are tarioua kinds : tbe beat ia the celebrated 
faiecor; tree, which commonly fetches a price eqaivalcnt to about twelve 
shillings per load ; it is a durable fuel, and does not soon die out ; oak billets 
are next in oaleem, and ecll fuT nine abillings ; gum wood, dog wood, and 
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both of anthracite and tbe bitumiiious kinds. Tliat 
great magazine of coal which shall hereafter be 
opened up for the snpplj of the United States, lies 
mostly under those vast plains or steppes extending 
from the weatem slope of the Alleghany monntains 
to what are called the " Sand plains," a distance of 
1500 miles, and from the Northern lakes to the 
mouth of the Ohio, a width of nearly 000 miles. 
This immense tract embraces the States of Ohio, 
Indiana, Illinois, Missouri, Kentucky, and parts of 
Pennsylvania, Virginia, Tennessee, Arkansas, and 
Michigan, as well as a wild region of about 500 
miles wide lying to the west of these States. Ac- 
cording to an American writer,* " The formation of 
these plains is decidedly secondary, reposing on a 
horizontal limestone rock, the thick strata of which 
have never been penetrated. This limestone pan 
(as it is called,) is generally but a iew feet below 
the surface, and suppoTts strata of bituminous coal 
and saline impregnations through almost its whole 
extent. The mineral resources of these plains are 
unbounded, and Us coal-Jield mould cover haJJ' Europe. 
Tlie coal is pure, lies above the river channels, and 
is easily worked. Iron and lead are also abundant." 
The measures occurring at Carbondale, Lehigh,-}" 

pine oood, ore sd iaferiar deeciiplimi at firing, and felcb ui or aerea 
■billings tbv load, according to circumBtancsB. The qiiaotlLy lo be accounted 
a load ie fixed b; law { and (he logB, which are about Tour feet long an the 
cart, are aann into abort billets pretlouB lo beiog piled in Iba oellsn of Iba 
GODBumer, bj the bavker or the fiiel, or same peraon who acconipaniea him 
with a Sftir on his back. Tbe poor moglly bum fagole, or piae wood. For 
cbarcoal, the wood of the tulip tree, (LiriBdeHimi tutiptftra) it mootl aaed 
ia the United States. 

• IlliDoiB Montbly Magazine. 

f The Lebigh oi ■< Peach Orcbnrd" coals, are Blauid lo sell al Philadelphia 
al £1 IOb. per Iod ; in New Vurk^ bjjJ other dislant places, ilie Eipenwo o( 
ii«rriage incr^ use the price of the conimndilf to about £3 per ion Itailitis. 




ANTHRACITE. 
Lackawaxeu Wilksbarre, and other places in the 
United States, are referred to the same era of depo- 
sition as the carboniferous series of Europe : the 
geological relations of the strata, however, differ, 
sometimes considerably, from what ia observed in our 
British coal-fields, The organic remains, so far as 
lists of them have been published, generally resemble 
those whicli have been found in Europe. Fossil fish, 
preserved like those of the copper shale in Thuringia, 
and iu the magnesian limestone of Englaod, are 
found in the bituminous schists at Westfield, in Con- 
necticut, and at Sunderland, in Massachusetts. At 
Wilksbarre, the coal is mostly from twelve to fifteen 
feet thick — sometimes thirty or forty feet : it is inter- 
atratified with beds of shale and sandstone ; some of 
the latter being from five to one hundred feet in 
depth. Tlie celebrated Anthracite of" Pennsylvania 
extends, as we are informed by Mr. Eaton, along the 
foot of the Catskill Mountains, and is continued from 
the southern pai-t of Pennsylvauia to Sackett's Har- 
bonr on Lake Ontario.* In Rhode Island, (Con- 
necticut,) has been found a quantity of Anthi-acite, 
with which Professor Silliman has made compai-ative 
experiments, in reference to the Anthracite of Penn- 
sylvania.! He found that it gives out an equal 

The Newcastle coal sells on thu average fur about £3 par lou i and the Lan. 
caahire cannel coal about lOs. additional at the above placet. Ths dia- 
coTor; of coal in FennsjlTauia biu heea tlie uccBBiou of sudden good (or- 
tone to some : one individual, vho bad a. piece of land, for which he gave 
about one sbilling Bterliog per acre, afternanU sold it for tbi'ee hundred 
dollars per acrei The local appcUaiioa bj nhich tbo coala are known, 
originalsd In Ibe circamslaDca of Iheir beintj broughl lo Philadelphia b; the 

• SiUiman'B American Journal of Science, vol six. 

f The teroiE antbraciie and blLuminous, as applied to coal, although iodi. 
caUog aubalancBB fufficienilj distinct in different placea, or at opposite ei. 
iremeB of a coal field, maj', nererlbelees, appi; very equivocally to inlar- 
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volume of infliimraable gas, and burns witliont diffi- 
culty in furnaces built with fire-proof bricks. It 
bnms with a considerable red flame, and with a very 
intense heat. Its colour is steel-grey, and much re- 
sembles phimbagine. The surface is sometimes 
covered with a tliin pellicle of this substance j and 
small particles of genuine phmibaginc are accidentally 
met with among the schists which accompany it. It 
sounds semi-metallic, aiid is somewhat of a slaty 
structure.* 

There is abundance of excellent coal, as well as 
iron, copper, and lead, in the colonies of Nova Scotia, 
Cape Breton, New Brunswick, and Australia. With 

mediatB niiL9!^, aod more Dspecially to the whole depaeit In ThiM, b bed of 
coBi, thai 19 Bomoiimcs decidedl; iadammablo in one siluatlon, so far loaeg 
it* bilumeti in another, that Ihi; maes becomes Hlmosl altogether carboa. Ai 
eimmpleg, the great coal deposit in CouDOUlicut is aomelimes called anlhrm 
cite, and at olhera described as bitLnnlnoas, by American geologists. Hr . 
de 1b Beche sutee, that ibe contiuoous cool deposit of South Wales Is Bn- 
thracile in PembrnlieBhire, and bitumiDoaB id its eoslem prolongation through 
Monmoulhahire. Nor is ihp occurroncB of cool in cantoct with the primai; 
'inika confined to antbracile, the blluminauB deposit of Virginia resiB on 
nranite, and Iba coal Ecriee of France is^ in some places, deposited od gneiu, 
mica slate, &c. 

* Although in most parts of Nortb America, the immense forests Ainiiih 
ineibaaBlJble supplies of fuel, it is far otherwise in man; parlB of Soath 
America, where, instead of Irees, tlie forests— for bo thej maj be called — 
consist of Tosl tracts of graas, not, of course, aiailabte for economical firing { 
this is especiall; tho character of tlie aonnlry about Buenos Ayres, vhers 
there is scaroel; a tree to be seen for many miles; and from such a distance 
has fuel lobe carried, that it has been afllrmed there is scarcely a burden of 
firo-wood brought into tiial cily, which is nolllleraily worib more than the 
beast which carries it. While mentioning Soulh America, it may bo added, 
thai iu a Korb lately published by a Spaniard, tbere is a comparison belween 
tbe produce of the gold and silver mine! of America and ibe coal mines of 
England, in which the autbor exhibils a balance in faiour of the latter, of 
no less than 320,500,000 francs annually! And Ibis without tailing into 
the acconul that almost entire destruction of the soil which generally tabes 
place in the Bearch after tho precious me tali in the new world; while in 
Great Britain, the iuhterranean ncbes are exlrocled, where beautiful bar- 
vests of golden grain, or verdant meadows, are conspicuous over neorlj ibe 
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tlie working of the mines at the former place, import- 
ant commercial results will, no doubt, at some future 
period, be identified : and, perhaps, the local author- 
ities have not regarded mlhout suspicion, the geolo- 
gical surveys of the island which have been made by 
individuals belonging to the United States. Williams, 
in his Mineral History, contended at gieat length for 
the expediency of Great Britain working the coal, 
which, in his time, was understood to abound in the 
island of Cape Breton, as well in order to raise reve- 
n«e, as to diminish the quantity exported from this 
country to America and the West Indies. 

CoaJ as well as iron abound in the interior of Aus- 
tralia J the coal is not so bituininous as ours : it bums 
clearly and rapidly, and ia getting daily more into 
demand at Sydney, accordingly as wood becomes 
more scarce. It can be had at the pits' mouth for 
five shillings a ton, hut the expenses of carriage raise 
it to twenty shillings at Sydney. It was recently 
stated in the public journals, that a valuable discovery 
had just been made by the Rev. Mr. Threlkeld, at 
Lake Macquarrie, in the district of Reid's Mistake. 
He was about to build a chimney, with what he con- 
sidered to be a very fine black stone, which he had 
found in abundance in the neighbourhood of his 
dwelling : when, upon close examination, he ascer- 
tained it to be, what is called in England, cannel 
coal. Competent judges, it is stated, have declared 
the coal to be of very superior quality. The seam 
lies almost at the surface, and can, therefore, be 
worked at a trifling expense. Fii-st comes a layer of 
inferior coal, three feet thick ; this is immediately 
succeeded by another layer of excellent quality, about 
five feet thick, and which, so wo are assured hy the 
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report, cau be takeu up in so]id masses of a var<l 
square. 

It maj be added, tbat some of these remote coal 
deposits ha^'e been on fire — perhaps occasioned bj 
lightaing : one recent instance has been akeadj no- 
ticed ;* and ive are informed by the Abbe Rajnal, 
that a seam of coal was once set on fire at Cape Bre- 
ton, which burned with great furj-. In the London 
and Ethnburgh Philosophical Magazine, for August, 
1832, t there is a description and sketch by the Rer, 
C. P. N. Wilton, of certain burning cliffs on the south- 
east line of coast near Newcastle, in Australia. Tliis 
writer describes the cliffs as rising to the height of 
from one hundred to thi-ee hundred feet above the 
sea ; their surfaces presenting in some places, three, 
and in others, trvo parallel beds of coal " of the inde- 
pendent forraatiou." Large stems of ai'undinaceous 
plants in ironstone appear in great abundance between 
tlie horizontal beds of coal and the other strata. At 
no great distance from one of the clifl's on this coast, 
which was discovered, August, 1830, to have been on 
fire at no distant period, beneath a stratum of breccia, 
varying from eight to thirty feet in thickness, a bed 
of brmvn coal reposes, which passes into black, having 
immediately above it an accumulation of arundinaceous 
plants mixed with petrified wood. 

Various species of fossilized wood, brown coal, or 
lignite, (sometimes, however, so perfectly bituminous 
and compact, as hai'dly to be distinguishable from the 
true coal, but belonging to an era subsequent to that 
at which the " independent formation" took place,) 

• Id Ihe cnal fonDBUoD on the banks of the Mackenzie River, wblcb Bi- 
tsndi as far as TD° ODrlh 1at. and aupposed bj Dr. Richardaon lo beidfulical 
wiih that Id the coimt}^ of Satberlsiid, in the north af Scotland. 

t Page 93. 
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occur iu vast quantities in Europe and elsewhere, 
serving, in some instances, as valuable fuel. In the 
valleys of the Po, the Danube, in Switzerland, iu 
the great basin of Paris, as well as iu various other 
places, and comprehended anaong the tertiary forma- 
tions, there are immense beds of lignites, sometimes 
approaching to glance coal, of an excellent quality, 
and upon which pits are worked. This wood coal of 
various kinds, is much used in some parts of the 
Continent as fuel for ordinary purposes : and its 
frequent and abundant occurrence in situations re- 
mote from the true coal, give it a much more impor- 
tant relation to the wants and conveniences of the 
inhabitants of other countries tlian can well be con- 
ceived of, by merely regarding the value of analogous 
deposits in Great Britain. 

Lignites occur abundantly in oolite passing into 
coal at Cai-pona, and in the island Veglia, where they 
are excavated for the use of the Trieste steam boat. 
The lignite mines of Buda, in Hungary, are re- 
markable for the supply of fuel which they afford, 
II seems to be admitted by Brongniart, that the sup- 
posed coal of the south of France is a lignite forma- 
tion. There are extensive mines of this substance 
in Provence, about Marseilles and Toulon, where 
twenty-eight beds are wrought. The principal depo. 
sit at Cologne is thirty feet thick : this is also the 
locality of the pulverulent variety so valuable in 
painting. Lignites abound at Soissons, Epemay, 
Laon, St. Paulet, and some other places in France. 
To the lignite above the chalk, are supposed to belong 
those immense deposits found in the middle of the 
Alps, and those of Styria, mined for fuel.* 

■ Urea Geology, p. 173^ 
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In 1828, a large mass of fossil wood was dis- 
covered upou one of the gulphs of the Danube, 
named Yalpoug, in tlie lower part of Bessarabia, and 
opposite the town of Belgrade. This fossil was con- 
sidered likely to become of importance to that part of 
Russia, now entirely deprived of forests. The lignite 
is in the form of fossil masses, of a greyish colour, 
but passing, in the lower portions, into a deep black. 
In the upper parts, are found quantities of the debris 
of wood, covered with bark, wliite, thick, and friable ; 
the pieces pressed one upon another, and intermixed 
with the husks of grain (cosses de cirSales.) The 
wood, according to the discoverer, Mr. Lichfeldt, is 
that of the lime tree. It lies nearly horizontal be- 
tween coarse sand and calcareous clay ; the first in 
the form of a wall, and the latter serving as a roof, 
in which many shells occur. Tlie sand is separated 
from the stratum of lignite by about six inches of a 
resinous clay, in the lower part of which a great 
number of shells of different sorts are found. 
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